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THE DOOR HANDLES 
ARE INVISIBLE. 

AND THAT'S ABOUT IT. 

WHEN YOU BUILD A COUPE SO PURE 
OF FORM THAT THE MANUFACTURING 
PROCESS HAD TO BE REINVENTED , 
EVEN THE DOOR HANDLES 
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ecomagination 

DOES ITS 



THINKING 

IN THE 


SHOWER. 



Nothing like a little hot water to stimulate the brain cells. The GeoSpring'" 
hybrid water heater from GE uses advanced heat pump technology 
that lets the average family reduce their hot water energy use up 
to 62 %* and save hundreds of dollars a year in the process. 
Ecomagination, it's technology that makes the world work. 

*Compared to a 50-gallon water heater at 10 cents per kilowatt hour. 


imagination at work 




























Microsoft 


The innovative mind thinks 
in Windows Azure 


Windows Azure is the cloud-based development platform that's creating a new mindset 
for developers. Build and run applications in the cloud. Launch applications in minutes instead of hours. 
Code in multiple languages and technologies, including .NET, PHP and Java. Start to innovate, 
unencumbered by redundancy, bandwidth or server configuration constraints. That's Cloud Power. 

Start thinking in Windows Azure. 

Try Windows Azure for free* at Microsoft.com/cloud/windowsazure 



TO TRY WINDOWS AZURE, 

SNAP OR TEXT WIRED1 
TO 70700.** Get the free 
mobile app at http://gettag.mobi 

“Standard messaging and data charges apply. 


[J. Windows Azure 


'‘Credit card required for trial offer. Usage in excess of 750 extra small compute hours per month is charged at normal rates. Free compute hours are available for the trial only until June 30, 2011 (11:59 pm UTC). 
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We focus on digitizing P&G’s documents 
worldwide. So they don’t have to. 

Xerox provides print services that enable P&G to digitize more documents, print 8 million fewer pages, 
and lower printing-related energy usage by 30%. Which allows P&G to focus on improving people’s lives with 
the brands they love. 



RealBusiness.com 


Ready For Real Business XGfOX 
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GENTLEMEN, MEET THE 
WORLD’S SMARTEST SNEAKER 


INTRODUCING THE FF SUPERTONE™M SNEAKER. IT’S BIOMECHANICALLY-ENGINEERED WITH 
PATENT-PENDING MICROWOBBLEBOARD™ TECHNOLOGY THAT CAN - LITERALLY - TAKE A LOAD OFF. 


It can absorb up to 22% more 
shock in your lower legs 


It has airflow perforations 
and a leather lining which 
allow feet to breathe 



Its patent-pending MICROWOBBLEBOARD™ 
midsole can diffuse pressure hot spots and 
help relieve aching feet 


It’s a ‘wonder shoe’ for sports 
warriors, or for weekend, 
casual or commuter wear 


It’s Aegis™-treated 
to help fight odors 


AVAILABLE AT ZAPPOS.COM & AMAZON.COM 


RELIEF YOU CAN WEAR ON YOUR FEET™ 
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Bypass the gas station. 
Beware the speed trap. 


vw.com 


The Jetta TDI Clean Diesel is the best of both worlds. 42 hwy mpg and a 609-mile range 
without sacrificing a bit of performance* It's all thanks to an engine with TDI technology. 
It uses a direct injection system and runs on ultra-low-sulfur diesel fuel that has helped 
reduce sooty emissions by up to 90% compared to previous diesel engines. 



Volkswagen 

3 Years or 36,000 Miles of No-Charge Scheduled Maintenance. 

*30 city/42 hwy mpg (2011 2.0L TDP Clean Diesel, DSG automatic). EPA estimates. Range based on 42 hwy mpg EPA estimate and a 

\j/ Carefree Maintenance 

Whichever occurs first. Some restrictions. See dealer or program for details. 

14.5-gallon fuel tank. Your mileage will vary. ©2011 Volkswagen of America, Inc. 
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Smarter technology for a Smarter Planet: 


It means that the futures contract for that gold can trade instantly and more securely. The Dubai Gold & Commodities 
Exchange (DGCX) has maintained their complex network of worldwide members for four years without a single 
security breach due to malware, and without any unplanned downtime. The DGCX worked with IBM Security 
Solutions to help implement an intrusion prevention system that builds security into every aspect of their online 
trading services and proactively adapts to ever-evoking threats. A smar^r.busjfiess'fe built on smarter software, 
systems and services. , C I 

Let’s build a smarter planet ibm.com/exchange -'f ' —"*- -"* SZ. 


A data visualization of the settlement prices 
for gold, silver and other commodities, from 
March 1 to September 1, 2010. . 


IBM, the IBM logo; ibm.com, Smarter Planet and the planet icon are trademarks of International Business Machines Corp, registered in many jurisdictions worldwide Other product and service names 
might be trademarks of IBM or other companies. A current list of IBM trademarks is available on tlie Web at wvnv.ibm.conT/legal/copytradeshtmL © International Business Machines Corporation 2010. 









19.04Re: WIRED 



Tapping Info the Dark Side 


Maybe it’s the economy; maybe it’s the anonymity the Internet provides. Either way, we should 
have known that our exploration of shady dealings and black markets in February would bring 
out many readers' “alternative” skill sets. Some online commenters offered additional tips on 
howto hackan ATM (such as: target the lowtech modelsfound in convenience stores). One 
reader complained that, contrary to Sudhir Venkatesh's reporting, he couldn't find any pros¬ 
titutes on Facebook. And after reading our story about a Romanian town crawling with cyber¬ 
criminals, another correspondent offered to share his inside, personal knowledge of their 
crimes—provided we get him a movie deal. We’ll pass, thanks. 


THE UNDERWORLD 
ISSUE, BY THE 
NUMBERS 

Crafting each issue 
of this publication 
always involves plenty 
of legwork, but the 
underworld theme in 
February presented 
an unusual set of chal¬ 
lenges. A breakdown: 

Sources contacted in 
search of real heroin 
to photograph for 
“What’s Inside”: 12 

Escort websites 
visited in the service 
of journalism: 5 

Sex-worker info 
and advocacy sites 
visited: 25 

Hours spent on the 
phone with Conde 
Nast lawyers: 8 

Hours our photo editor 
spent learning about 
mushrooms: 17 

Items missing from 
the seven-piece 
mushroom-growing 
kit we ordered: 4 

Answers from manu¬ 
facturer about said 
missing items: 0 

Trips to the location 
of the hidden treasure 
shown in Found: 4 

Underground facili¬ 
ties we couldn’t access 
because we are not 
Japanese citizens: 1 


Scammers and Grifters—They’re Everywhere! 



Serves us right: Publish a story 
on scam artists, written by 
a magician, and readers just 
have to share their pet para¬ 
noias. In “Grifters, Bunco Art¬ 
ists, and Flimflam Men,” Ricky 
Jay described some of histo¬ 
ry’s great cons. Kevin Lam¬ 
bert of Plains, Pennsylvania, 


complained that Jay “forgot 
to mention FDR and Frances 
Perkins, conspirators behind 
the greatest pyramid scam in 
UB history—the Social Secu¬ 
rity Administration.” Nathan 
Wenger of Carmel, Indiana, 
accused us of pulling a fast 
one of our own: “Expecting an 


elaborately detailed story with 
Frank Abagnale undertones, 

I ended up with a woman who 
stole flannel, a lying tramp, and 
a few common thieves. Well 
played, wired. Well played.” 
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EMBASSY SUITES 
HOTELS™ 


Whoever said “less is more” never 
tasted our waffles. 

Get more from Embassy Suites, the hotel that always gives you more of more. 
Like free cooked-to-order breakfast, spacious two-room suites for every guest, 
and complimentary drinks at our nightly Manager’s Reception. It all adds up 
to more reasons to stay. 



To book, go to embassysuites.com or call 800-Embassy. 


M.HHONORS 

HILTON WORLDWIDE 


‘Service of alcohol subject to state and local laws. Must be of legal drinking age. 
©2011 Hilton Worldwide. ™ indicates a trademark of Hilton Worldwide. 









19.04 Re: WIRED 


RE: “SUBTERRANEAN SLEUTHS,” START, ISSUE 19.02. 


“GREAT, WE’VE GOT ROBOTS SEARCHING FOR TONNELS. 

NOW, WHEN THE TERMINATORS ARRIVE, THEY CAN FIND OUR 
SHELTERS AND ERADICATE US ALL THE MORE EFFICIENTLY." 

Excerpted from a comment posted on Wired.com by Shai Huluud 



Scratch and Win and 
Win and Win 

If you find a flaw in the lottery, 
as geological statistician Mohan 
Srivastava did (“Easy Money,” 
issue 19.02), should you disclose 
your findings? Not according 
to lobosolo, who commented 
on Wired.com, “Tell your family, 
tell your friends. Butdon’ttell 
the lottery!” Others sprang into 
action after reading Jonah 
Lehrer’s pieceonhowsome 
scratch lottery tickets can be 
hacked: On Twitter, @sunk- 
costs wrote, “Spentthe last 
hours working on an Excel pro¬ 
gram to exploit this,” while 
@joelyarmon reported that he’s 
“quitting VC and going to 
scratchers.” Ben Goldacre, 

Bad Science columnist for 
The Guardian, tweeted that he 
was glad a statistician cracked 
the lottery: “Nerds win again.” 



The Antisocial Network 

“Crime, Organized” (issue 19.02), 
a map of criminal activity and 
organized crime, got some love 
on Twitter, where @brainpicker 
called it a “fascinating interac¬ 
tive visualization.” @Calamity 
JVIeg wrote, “Holy shit, this is 
cool.” But critics said the piece 
underplayed the prevalence of 
human trafficking. “No female 
trafficking into the US?” wrote 
deadkennedy on Wired.com. 
“Hmm, I’d swearto God I read 


there was something like that. 
Or maybe it was GTA4” Also on 
Wired.com, Roskoken called 
the piece “pretty vague. Might 
as well have just drawn in 
crayon and scribbled, ‘Crimes 
happen here.’ ” Ouch. 



Updated 

In “The Flesh Trade,” Columbia 
University sociologist Sudhir 
Venkatesh explained how smart¬ 
phones and the Internet have 
transformed prostitution in New 
York (issue 19.02). Readers 
called it “fascinating” and “awe¬ 
some”; some noted the detail 
that 9 percent of prostitutes 
have had day jobs in publishing. 
“You call this freelancing?” 
wrote @patricksymmes. And 
@erikschwab offered, “I knew 
there was a connection.” (Not 
here: We do work late, but the 
action is strictly PG-13.) The 
Chicago Alliance Against Sexual 
Exploitation complained on its 
blogthatthe piece “ignores the 
violent reality faced by many 
prostituted people and down¬ 
plays the harm caused by peo¬ 
ple who buy sex.” In Venkatesh's 
defense, he didn’t intend to 
downplay anything; it’s just 
thatthese problems weren't 
the subject of the story. 



WHY DDES 
A REMOTE TOWN 
ROMANIA 
HAVE 
SO MANY 

CYBERCRIMINALb? 


National Pride 

Denis Bykov of Walnut Creek, 
California, found Yudhijit Bhat- 
tacharjee’s story “The Village of 
Shadows” (issue 19.D2), about 
an Internet crime haven in Roma¬ 
nia, all too familiar. “The story 
made me realize I almost fell for 
a scam exactly like this,” Bykov 
wrote. “Thanks for that eye¬ 
opening and riveting article.” 
Some visitors to Wired.com, 
though, thought we should have 
given Romania more of a high 
five. “Your article might show the 
true facts, but it presents in a 
very negative manner the whole 
town and country,” wrote High- 
LevelRomanian on Wired.com. 
“I would ask you to reconsider 
the story, to blame the ones that 
deserve this but show respect 
for all the others living in that 
area and in Romania who are 
struggling to earn their money 
by working hard.” Also on Wired 
.com, sandu defended his home¬ 
land, pointing outthat Romania 
has the world’s fourth-highest 
broadband connection speed. 
(According to an Akamai report, 
the country ranks behind South 
Korea, Japan, and Hong Kong; 
the US ranks 12th.) “This is 
why small crooks like those pre¬ 
sented in the article are not 
robbing liquor stores and gas 
stations at gunpoint, like they 
do in USA.” Don’t worry, sandu, 
the US has plenty of high tech 
criminals as well. BAV com¬ 


mended the piece: “I’m proud 
thatwiRED published this article, 
because the entire world can 
seethat in Romania we know 
how to use computers, we do 
understand the Internet, money 
paths, police methods, ecom- 
merce, and human weaknesses.” 

I See London, I See 
France, I See Marine 
Corps Underpants 

Wetake ourfacts seriously— 
just ask the editor who got 
a query from a fact-checker 
asking how he knewthat liver 
tasted like blood. So we have 
to quibble, a little bit, with the 
note we received this month 
from Nicholas Estberg, a 
former Marine staff sergeant 
who (sorry, can't resist) got 
his knickers in a twist over 
“Uncommon Underwear”(Play, 
Filter, issue19.02). Inthe item, 
a roundup of unusual nether 
garments, we wrote that “groin 
protection should be—but 
isn’t—standard-issue in the 
US military.” Nottrue, said 
Estberg, who spent a year in 
Fallujah, Iraq, and now lives 
in Murrieta, California. “The 
Marine Corps’ standard-issue 
flak jacket comes with a crotch 
guard.” Fair point. But that’s 
overwear, sir! We were review¬ 
ing underwear, sir! 


UNDO 

The car being counterfeited in 
“Check Out My Fauxrari” (Start, 
issue 19.02) is called the Opel 
Calibra, not the Opel Carrera. 


j 
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19.04Release Notes 



The Colombian Drug Runner 

Christoph morlinghaus has photographed hard-to-reach places, like the UN Security Council 
and a Polish salt mine, but no location was as difficult to access as the one for “Loaded,” Jim Popkin's story 
about a submarine that Colombian drug lords built to transport their product (page 114). The Ecuadorean 
military gave wired's photo editor the runaround when she requested access to the naval base where the 
sub is stored, so Morlinghaus and colleague Constanza Camargo just showed up. “It's the first time ever 
that we arrived without having any permits at all,” says Morlinghaus, who photographed the underground 
caverns featured in the February issue. Getting the interior shots of the drug sub was just as difficult: It was 
more than 100 degrees Fahrenheit outside, and temperatures inside the sub exceeded 120. Morlinghaus 
spent three hours taking pictures, and by the end, Camargo had to give him rehydration salts and water. 
Tve never shot under such hardcore conditions,” he says, “except maybe in Qatar in a flame-retardant suit ” 


Heavy Research 

For every fact in every story in this magazine, there exists a source: a person or record that 
backs up the claim. Our devoted researchers collect documents, interviews, notes, and 
transcripts into fact-check folders that our lawyers have advised us to keep for seven years. 
Folders for shorter stories might contain a few dozen sheets of paper, but for the more 
complicated articles, we're talking reams. Below, a look at some of the biggest fact-check¬ 
ing folders from the last year: 



STORY: 


ANTHRAX AMY BISHOP 


ISSUE: 

HEIGHT OF FOLDER IN INCHES: 
WEIGHT OF FOLDER IN POUNDS: 
STORY WORD COUNT: 

WORDS PER POUND: 


APRIL 2011 (p.122) 
17.5 

36.8 
11.657 

316.8 


MARCH 2011 
6.5 
12.7 
8.831 
695.4 


REBUILDING 

ALCOHOLICS 

TISSUE 

HAITI 

ANONYMOUS 

REGENERATION 

MAY 2010 

JUNE 2010 

NOVEMBER 2010 

4.3 

3.0 

2.4 

10.4 

6.9 

5.0 

7,120 

5,360 

5,564 

684.6 

776.8 

1,112.8 


BALANCING ACTS 



We're not kidding with this 
Most Dangerous Object stuff. 
This month's entry is a penny- 
farthing-style bike that could 
have rolled out of a Henry 
James novel (see page 22). For 
the video, we staged auditions 
to see who could actually ride 
the thing. Contestants crashed 
into desks, banged into furni¬ 
ture, and cracked heads on 
linoleum. See the results, fea¬ 
turing the smooth efforts of 
online editors Jon Snyder 
(above) and Michael Calore, on 
Wired.com or the iPad. And 
please: Don’t tell OSHA. 


FULL SPEED AHEAD 



Sometimes gadget testing 
requires risking life and limb. 
For “Third Eyes” (page 50), 
writer Grayson Schaffer 
tested point-of-view cameras 
while jumping out of helicop¬ 
ters to ski the back country of 
Silverton, Colorado. Senior 
editor John Bradley also 
tempted fate with the gear by 
strapping a camera to his head 
before speeding around a 
southern California racetrack. 
Bradley, who joined wired 
last year from Outside, was driv¬ 
ing a Toyota Yaris. 'It's nobody's 
idea of a sports car,” he con¬ 
cedes. “But if you spin off the 
track at 70 miles per hour into 
the dirt, it's plenty terrifying. I 
didn’t realize race car drivers 
are always skidding.” Watch 
videos of Schaffer’s and Brad¬ 
ley’s adventures onWired.com. 
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■ROVER 


dRoverUSA.com 


It’s impressive on the highway. 
It’s sure-footed on gravel. 

It’s great in the snow. 

But it can't blast you 

out of the sand trap on the 17th 


©2011 Jag&eTr Land Rouer North America, LLC 




The market may not go your 
way every day, but we will. 

There's a reason SmartMoney magazine 
says we're #1. In fact, there are several. 



800.343.3548 

Fidelity.com/200trades 


DISCOUNT BROKER 

taw; 


□ New! ActiveTraderPro.com, a powerful browser-based trading 
experience for PC or Mac 1 

□ $7.95 online equity trades: 2 lower than Schwab and TD Ameritrade 3 

□ Thousands of no-load mutual funds from Fidelity and 
other companies 4 

□ The most iShares® ETFs with no commissions or short-term 
trading fees — Now 25 in all 5 

□ FREE independent research from 10+ leading providers 

□ Market/Sector analysis and outlook—Fidelity and 
outside experts 

□ Investment specialists at your service 


Get 200 free trades when you 
open and fund an accounts 


Turn here™ 



Fidelity, 


ActiveTraderPro.com is available to investors in households that place 120 or more stock, bond, or options trades in a rolling twelve-month period. 

*SmartMoney magazine, June 2010. Industry review ranking 17 leading discount brokers. Results based on ratings in the following categories: commissions and fees, interest rates on 
cash, mutual funds and investment products, banking services, trading tools, research, and customer service. Criteria not equally weignted. 

Tidelity's $7.95 flat commission applies to online trades in all U.S. equity securities for Fidelity Brokerage Services LLC retail clients. It does not apply to foreign stock transactions or 
restricted securities transactions. Additional fees may be charged on orders that require special handling. A minimum deposit of $2,500 is required to open most Fidelity brokerage 
accounts. Waivers may apply. Commission schedules may vary for employee stock plan services transactions. See Fidelity.com for details. 

Commission comparison based upon published Web site commission schedules as of 10/11/2010 for Schwab and TD Ameritrade for all online U.S. equity trades. Other pricing may 
be available based on a specific asset level or a combination of trading and asset levels. 

Other fees and expenses applicable to continued investment are described in the fund's current prospectus. 

Of any major online brokerage firm. ETFs may trade at a discount to their NAV and are subject to the market fluctuations of their underlying investments. ETFs are subject 
to management fees and other expenses. Fidelity receives compensation from the ETF sponsor and/or its affiliates in connection with a marketing program that includes 
promotion of iShares ETFs and certain commission waivers. Additional information about the sources, amounts, and terms of compensation is described in the ETF's prospectus 
and related documents. Fidelity may add or waive commissions on ETFs without prior notice. iShares is a registered trademark of BlackRock Institutional Trust Company, N.A. 

Offer valid only to new Fidelity customers opening a Fidelity Brokerage Services LLC retail account and funding it with at least $100,000 in cash and/or eligible securities. 
See Fidelity.com/200trades for further details. 

Before investing, consider the funds' investment objectives, risks, charges, and expenses. Contact Fidelity for a prospectus or, if available, a summary 
prospectus containing this information. Read it carefully. 

Fidelity Brokerage Services LLC, Member NYSE, SIPC. © 2011 FMR LLC. All rights reserved. 557846.5 










BY BRENDRN I. KOERNER 


photograph by Brock Davis 


oday's military robots 
are ugly little buggers. The 
unmanned ground vehicles that 
assist our troops in Afghani¬ 
stan typically look like minia¬ 
ture tanks, with nary a human 
feature to their credit. They're 
certainly not what The Termi¬ 
nator and Short Circuit taught 
us to expect when we hear the 
term robo-soldiers. *1 But rest 
assured, robots that resemble 
their flesh-and-blood creators 
are on their way to the world's 
battlefields. According to a 
2004 Darpa survey, US military 
officers believe that human¬ 
oid robots will begin filling out 
infantry units as early as 2025. 
Those android grunts will likely 
be descendants of Petman, a 
bipedal Boston Dynamics robot 
funded by Darpa that walks 
more gracefully than C-3PO. > 


In Praise of Ugly Robots 

The trouble with droids that 
look human? They drive us to 
inhuman behavior. 










► And they may take aesthetic cues from 
Vecna Robotics' BEAR, a military prototype 
that features a rounded head studded with 
soulful Bette Davis eyes. 

Yet despite our love of science fiction, this 
coming trend in robo-aesthetics is a bad 
idea. By anthropomorphizing their prod¬ 
ucts, robot designers may unwittingly be 
encouraging needless blood¬ 
shed. Because, as recent research 
shows, the more human a robot 
looks, the more likely the Homo 
sapiens at its controls may be 
tempted to make the droids go 
Rambo on their foes. 

“Robots don't need to look 
like people to get a job done," 
says Leila Takayama, a research 
scientist at the robotics com¬ 
pany Willow Garage. “Actually, sometimes 
it's better if they don't." 

For the foreseeable future, at least, even 
the most advanced robots will require 
human operators, especially when lives 
are at stake—it will be a long time before 
the Pentagon trusts bots to fire at enemies 
on their own accord. As a result, we want 
those operators to understand the moral 
consequences of the instructions they 
pass along to their charges. They must 
have a sense that they—as the wizards 
behind the curtain—are actually engaged 
in deadly combat, not playing a videogame. 

Victoria Groom, a robotics 
researcher at Stanford Uni¬ 
versity who has studied this 


Robot operators 
need to under¬ 
stand that they 
are engaged 
incombat-not 
a videogame. 




issue with Takayama, says that one of the 
best ways to do this is by promoting “self¬ 
extension"—that is, the feeling that a robot 
is a mere tool rather than an independent 
entity. And her research shows that the more 
utilitarian a robot looks, the more likely its 
operator is to self-extend into the machine. 

In a 2008 experiment, for example, 
Groom and Takayama asked 
test subjects to complete tasks 
with a pair of robots built out 
of Lego Mindstorms pieces: one 
that looked humanoid and one 
that resembled a car. Partici¬ 
pants who used the humanoid 
tended to give their robot credit 
for doing the assigned work; 
those with the car took all the 
credit themselves, much like a 
carpenter with a hammer. “Anthropo¬ 
morphic form inhibits the tendency to 
extend the self into a robot," the research¬ 
ers wrote, “as anthropomorphic robots are 
perceived to have a more unique identity 
than functional robots." 

This conclusion is supported by another 
2008 study, in which a German team per¬ 
formed fMRI scans on people who were play¬ 
ing games with one of four types of partners: 
a laptop, a functional robot, a humanoid 
robot, and an actual human. The scans 
revealed that the latter two partners acti¬ 
vated remarkably similar neural activity 
within the test subjects, even 
though those subjects knew 
that the humanoid was basi¬ 


cally just a remote-controlled mannequin. 

“The humanoid form is such a powerful 
social cue," Groom says. “If you see this 
humanoid shape, you're going to respond 
to it like it's a person." 

That response is precisely what the mili¬ 
tary must discourage among the humans 
who will be directing tomorrow's robot 
army. Those weapons operators will need 
to understand that they, not their robots, 
bear the ultimate responsibility for what 
goes down on the battlefield. Robot design¬ 
ers can help foster that mindset by resist¬ 
ing the urge to anthropomorphize droids 
destined for service in combat zones. Make 
them look like killing machines, not friends. 

That's not to say that having humanoid 
bots is always bad. Self-extension among 
robot operators may be desirable in com¬ 
bat but not necessarily in other grave situ¬ 
ations. In search-and-rescue operations, 
for example, one of the biggest problems 
is operator stress—people find it incred¬ 
ibly taxing to sift through rubble remotely, 
with the monotony broken only by the 
ghoulish discovery of corpses or body 
parts. Humanoid robots would be ideal for 
such tasks; they could help the operators 
feel less viscerally attached to the grim 
work at hand. 

When there's the potential for violence, 
though, let's stick with ugly robots. 

//////////////////^^^ 

brendan i. koerner (brendan_koerner 
@wired.com) wrote about American manu¬ 
facturing in issue 19.03. 



Most Dangerous Object in 
the Office This Month: 

Superior Hiwheel Bicycle 


Our office is so boringly up-to-date (except for the fax 
machine, which is Reagan-era technology). That’s why 
the arrival of a Grover Cleveland-era bike has been 
refreshing. OK, it’s 4 feet high and nearly impossible to 
mount, but nobody said going retro would be safe—or 
sensible. And once you careen down the hallway on 
Rideable Bicycle Replicas’ perfect re-creation of a vin¬ 
tage Gormully & Jeffery American Challenge penny¬ 
farthing, walking to the watercooler just seems pedes¬ 
trian. And hey, Copy Desk, what’s up with the eye-rolls? 
Don’t make me stop, summon a stool for dismount, and 
give you a sound thrashing. —Allison P. Davis 






iPad Extra: 

To see the 
Hiwheel 
in action, 
download 
wired from 
the iTunes 
Store. 
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Dell recommends Windows® 7 Professional. 


DOLL 


The power to do more 


\^ x 




Work 

Beautifully 


GORGEOUS FIGURES 

Check out these vital statistics: Slender 0.65-inch body and 
starting at a trim 3.5 pounds in weight/ And a 13" anti-glare 
screen for a more desirable viewing experience. In short, 
expect some heads to turn. 

Combined with the style, speed and reliability of 
Windows® 7 Professional, your business will look even better. 

Get the full Vostro V130 experience at www.workbeautifully.com 
or call 1-800-777-6964. 


vostro vi30 


Work anywhere 
easier. 

indows 7 

ofessional 



Weights vary depending on configuration and manufacturing variability. Height range of 0.65” (front) to 0.78” (rear). 















Scaredy 

Scouts 

Today’s mollycoddled 
troops need a dose of the 
original Scout handbook. 

The first US edition of the Boy Scout Hand¬ 
book debuted exactly 100 years ago. For 
millions of kids, it was an exhaustive user's 
manual for the great outdoors, full of tips on 
everything from bow hunting to rescuing 
a drowning swimmer. Some of the advice, 
like the bit on the evils of masturbation, 
is antiquated, but most of it would still be 
useful today. Unfortunately, we've gone 
all namby-pamby in.the intervening years. 
What's happened to the bible of scouting 
is like what's happened to playgrounds; an 
obsession with safety has sapped out a lot 
of the fun. Here are a few entries that have 
lost a sense of adventure, —aaron ro we 



Telegraphy 

1911 EDITION: Build a 
wireless communication 
device for texting bud¬ 
dies by wrapping copper 
wire around a cardboard 
tube. This DIY electron¬ 
ics project appeared 
10 years before Radio- 
Shack even opened. 
CURRENT EDITION: 
Never email personal 
info to strangers. 


Camping Gear 

1911 EDITION: Make 
a rainproof tent by 
dunking canvas in 
alum water and "sugar 
of lead.” Work fast, 
because sugar of lead, 
aka lead acetate, is a 
deadly neurotoxin. 
CURRENT EDITION: 
Don’t forget to pack 
some ecofriendly 
biodegradable soap. 


Animal Control 

1911 EDITION: To kill a 
rabid canine, “wrap a 
handkerchief around the 
hand to prevent [its] 
teeth from entering the 
flesh and grasp a club.” 
Or wave the hankie 
matador-style and kick 
the beast under the chin. 
CURRENT EDITION: 

How to protect yourself 
from cyberbullies. 


First Aid 

1911 EDITION: Treat 
gushing wounds by 
fashioning a tourniquet 
with a stick and a hand¬ 
kerchief (that sneeze rag 
really came in handy). 
CURRENT EDITION: 

No tourniquet tips— 
just apply direct pres¬ 
sure and call 911. (But 
there is advice on 
using a defibrillator!) 


Campfire Cookery 

1911 EDITION: How to 

harvest wild mush¬ 
rooms: "Bright colors 
on the cap ... mean 
nothing; many gor¬ 
geous toadstools are 
wholesome food.” 
Worth the risk of gas¬ 
tric distress or death. 
CURRENT EDITION: 

How to bake fish in 
aluminum foil. 
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Deny digital dangers (and their unfortunate outcomes) with Norton Internet Security 2011. 
Ranked #1 in both Protection and Overall Performance.* 


Norton 

by Symantec 


•Source: norton.com/passmark2011, norton.com/dennislabs2011 

© 2011 Symantec Corporation. All rights reserved. Symantec and Norton are registered trademarks of Symantec Corporation. 


e verydickma tiers, com 


A cybercriminal is minutes from 
stealing your identity 

and runnning your credit into the 
ground 

so that you’re guaranteed to never 
get a loan or a place of your own, 

making you, quite possibly, 

the only 30-year-old not in the 
military or prison 

still sleeping on a bunk bed. 


Allow 










Why there’s 
no road rage 
in Sweden. 


It’s hard to ball a fist in anger when your 
leather-trimmed, double-stitched, eight¬ 
way power heated seat has you perfectly 
positioned. And frustration just can’t 
take hold amongst clean Scandinavian 
lines and thoughtful ergonomics. This is life in the all-new Saab 9-5 Sport Sedan. Its 
driver-focused interior will calm you. Its smart-tuned chassis will invigorate you. 
And its turbocharged performance will take you away. This isn’t to say you won’t 
have the occasional outburst. It’s just that yours will be of the more joyful kind. 


















See where Saab is headed next, visit saabusa.com. 

The all-new Saab 9-5 Sport Sedan. Available with road-gripping XWD and intelligent Saab turbo performance. Aero model shown starts at *54,480 
MSRP. Saab 9-5 Turbo 4 starts at $ 39,350 MSRP. The Manufacturers Suggested Retail Price excludes tax, title, license, dealer fees and optional equipment. 













GENERAL STORE 


MEDICAL AND SECURITY 


CONDOS 


LIBRARY AND CLASSROOM 


POOL 


PUMPS AND SEPTIC 


THEATER AND LOUNGE 


Bunker 
Menta ity 

A software engineer’s 
plan to save humanity—or 
a small, rich chunk of it. 



Larry Hall believes in preparing for scenarios that the Man would have you believe are fic¬ 
tional—Mayan disaster prophecies, pole shifts, alien invasions, that sort of thing. So the 
54-year-old software engineer shelled out $250,000 for a decommissioned Atlas F Missile 
Base in Kansas. “I thought, wow, I can transform it into an ultrasafe, energy-efficient for¬ 
tress,” Hall says. Then he figured that other people might also sleep better 200 feet under¬ 
ground within epoxy-hardened concrete walls. And with a custom retrofit featuring GE 
Monogram stainless-steel appliances and Kohler fixtures, they could also eat (and flush) in 
style. So Hall announced a “condo suite package”—starting at $900,000—that includes a 
five-year food supply (think hydroponics and aquaculture) and “simulated view windows” 
with light levels calibrated to the time of day to keep you from going crazy. Hall says his silo 
will have a military-grade security system and electricity powered by geothermal energy 
and wind turbines, as well as a theater, workout area, and pool with a waterfall. Not a bad 
place to wait out the apocalypse. Hall is still building this dream silo, 
but he’s already getting applicants. “When they call me up,” he says, 
“they’re like, you had me at MISSILE BASE!” With three out of seven 
floors already spoken for, you’d better get your bid in. You’d hate to be 
stuck in a moving van when the aliens touch down. —Arnie Cooper 
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BY BRENDRN I. KOERNER 


DEAR MR. KNOW-IT-ALL 

I suspect a local restaurant is serving 
lower-quality fish than its menu 
claims. How can I find out whether the 
eatery is actually pulling a fast one? 


you’re right to keep your nose 
peeled for something fishy, since 
stand-in seafood is now nearly as 
commonplace as Nigerian spam. 
Two years ago, for example, Hum¬ 
boldt State University researchers 
checked out 94 fish samples at stores 
and restaurants and found that 29 
were mislabeled. Much of the fraud 
involves tasty but rare species like 
red snapper, which is frequently 
replaced with rockfish. Rockfish! 
Once delicious lemon and butter are 
piled on, even professional foodies 
are hard-pressed to distinguish the 
two. It's diabolical. *1 You can fer¬ 
ret out such deception, but it takes 
a lot of effort. "There are more than 
30,000 species of fish, and minimal 
regulation of fish product labels, so 
it's often impossible to be certain of 
the exact identity without genetic 
testing," says Andrew Kinziger, a 
professor at Humboldt State Uni¬ 
versity's Department of Fisheries 
Biology. That means you'll have to 
send a scrap of your meal to a lab 
like High-Throughput Sequencing 
Solutions at the University of Wash¬ 
ington. (Expect to pay through the 
gills for this kind of special order.) 
Even then, definitive results aren't 
guaranteed: Marinades and heat can 




DATASTREAM PAID (AND DNPAID) TAX LIENS OF THE RICH AND FAMOUS 

KHLOE KARDASHIAN: $18,000 // PAMELA ANDERSON: $493,000 // ANNIE LEIBOUITZ: $746,000 // LIL UAYNE: $1.1 MILLION // MARC ANTHONY: $3.5 MILLION // 
SINBAD: $8.2 MILLION // CHRIS TUCKER: $11.6 MILLION // NICOLAS CAGE: $13.3 MILLION // 30E "GIRLS GONE UILD" FRANCIS: $33.8 MILLION 


□ E3 □ APR 2011 


illustration by Christoph Niemann 




















X \ I / 7 7 


' v 


' 









• * 


WHERE IS EVERYONE? 


SOLVED. 



PEOPLE 
WHO 
GET IT 


Wherever your people are, they have to work together. With top- 
drawer partners like Cisco and Avaya, we’ve helped thousands of 
customers with unified communications. Let us help you. 

Everyone's on the same page at CDW.com/unified 

























































severely degrade a fillet's DNA. «1 If you're not 
that committed to nigiri, you can minimize 
► your odds of getting snookered by sim¬ 
ply being a savvy consumer. Quiz your 
server on the source of the day's catch: It's 
never a good sign if they hem and haw. And 
pay attention to prices. If the red snapper 
is $12, hope for lots of butter and garlic. 


My 2-year-old daughter is obsessed 
with watching iPhoto slide shows of 
herself. Am I creating a narcissist? 

Your daughter is already a horrible narcissist. 
Like a tin-pot dictator or coke-addled British 
rock star, she has only the vaguest sense that 
the universe exists for some purpose apart 
from satisfying her every whim. But isn't that 
kinda cute? At any rate, it's normal. She's 
starting to learn that there is a world beyond 
herself, and those slide shows are helping. 

“This is when one of the most important 


watersheds in social/emotional develop¬ 
ment begins, and that's the emergence of 
self-awareness," says Grazyna Kochanska, 
a professor of developmental psychology 
at the University of Iowa. Your daughter is 
starting to realize that she exists indepen¬ 
dently of images of herself, and she's under¬ 
standably fascinated by this discovery. The 
good news, Kochanska says, is that a self- 
aware toddler is on her way to developing 
desirable traits like empathy and the abil¬ 
ity to feel guilt. 

The bad news? Soon enough she'll want to 
trade out those pictures of herself for posters 
of the next Justin Bieber. 


While interviewing a candidate for a 
job recently, I noticed that she had a 
Razr. That’s a strike against her, right? 

A Razr? In 2011? That's downright offen¬ 
sive. But before you let your gadget-disgust 


get the best of you, recognize that you're 
falling into a well-known trap. “One of the 
many problems with job interviews is that 
interviewers remember and place exces¬ 
sive weight on vivid negative information," 
says Robert Sutton, a professor of manage¬ 
ment science at Stanford University and the 
author of Good Boss, Bad Boss. There's no 
telling how many companies have missed 
out on stellar hires because an interviewer 
didn't care for a candidate's briefcase. If 
this woman is an otherwise outstanding 
prospect, it makes little sense to ding her 
for a trivial geek sin. 

So before you toss out her CV, remember: 
Sometimes a Razr is just a Razr. It's not like 
it was Sidekick II—which would have been 
cause to call security. 

/////////////////w 

Need help navigating life in the 21st century? 
Email us at mrknowitall@wired.com. 
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THE CLOUD, regarded by some in its early 
stages as a nebulous entity of ambiguous purpose, 
would be more accurately described today as a 
dynamic powerhouse blowing the roof off the IT 
world altogether. Where once IT’s role was primarily 
focused on maintenance and operations, the near¬ 
infinite resources and flexibility of today’s cloud 
are freeing up IT professionals to concentrate on 
strategy and vision. New technologies that support 
multiple cloud configurations absorb some 
operational tasks, giving enterprises both the 
ability to focus on big-picture initiatives and the 
agility to successfully execute them. 

This new cloud model — a hybrid synthesis of 
both private and public clouds — presents an 
opportunity that IT leaders are recognizing as more 
than a cost-saving or efficiency measure. It is 
transforming the way they can contribute to smart 
business growth, experiment with new solutions, 


and affect innovative outcomes. 
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Microsoft 





















CLOUDCYCLE 


I A HYBRID MODEL 

Enterprise assets and information 
encompass a huge spectrum of use: from 
financial, regulatory and other proprietary 
properties, to things like email, websites 
and applications that need capacity on 
demand. Public and private cloud options 
already exist to support these differing 
requirements, but sharing resources 
between silos has been 


a challenge — until now. 


FLEXIBILITY 
& AGILITY 

Applications come out 
of internal development 
ready to be tested — they 
are pushed to the public 
cloud for distribution 
and consumption. 


PRIVATE CLOUD 

Sensitive data and services that 
might remain behind a firewall 
can be virtualized, automated 
and standardized for maximum 
efficiency in a private cloud. 
Organizations can manage the 
platform and control data flow on 
a dedicated infrastructure. __ 


I 
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The industry 
defines a 
private cloud 
infrastructure as 
operated solely for 
an organization. It 
may be managed 
by the organization 
or a third party 
and may exist on 
premises or off 
premises.* 


With a hybrid cloud 
model, IT pros provision 
applications into private or 
public clouds when, where, 
and how they see fit. 


- - 


The most comprehensive 


solutions for the cloud 


On Earth 


Windows Server Hyper-V and 
System Center are the foundation 
for building and managing your 
own private cloud. 
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INCREASED CONTROL 

Applications and IT resources 
are automatically directed 
where and when they need to 
be, bridging the gap between 
private and public clouds. 


PUBLIC CLOUD 

Operations and applications that 
require elastic scaling, metered 
consumption or fast time-to- 
market populate the public 
cloud infrastructure, which 
is ideal for increases in load 
for short-term bursts during 
software tests or spikes in web 
traffic based on user demand. 


The industry defines a public cloud 
infrastructure as made available to 
the general public or a large industry 
group, and owned by an organization 
selling cloud services.* 


THE CLOUD OPPORTUNITY 

Industry estimates put the average IT budget 
spend at 70% on sustaining and running basic 
IT operations, and 30% for increasing business 
value through IT innovation. 

Embracing cloud computing represents a true 
paradigm shift, where CIOs and IT leaders can 
spend less time keeping the lights on, and 
devote more time to driving innovation to 
increase business value. 


'/ The hybrid cloud infrastructure is a composition 
y of two or more clouds that remain unique entities 
but are bound together by standardized or 
y proprietary technology that enables data and 
// application portability.* 


EFFICIENCY 

Access and management are self-service, 
but supported by stable technology, 
requiring less IT management time in 
both cloud computing environments. 


“The NIST Definition of Cloud Computing (Draft)”, 
Mell and Grance, NIST Special Pub. 800-145 (Draft), 
Jan. 2011. NIST, Gaithersburg, MD. 


Windows Azure is a platform 
for developing, deploying 
and running applications in 
the public cloud with virtually 
unbounded scalability. 




Microsoft Office 365 combines our familiar 
Office desktop suite with the latest cloud- 
based version of our trusted business 
collaboration tools: Exchange Online, 
SharePoint Online and Lync Online. 




Microsoft 


Learn more at microsoft.com/cloud 











THEY CALL ME MR. YES. EVERYONE LOVES MR. YES. 


I CAN DEPLOY APPS IN 15 MINUTES ACROSS MULTIPLE COUNTRIES. 
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I CAN KEEP A GLOBAL ENTERPRISE IN SYNCH. 


BILLIONS OF DOLLARS OF INFRASTRUCTURE AWAIT MY COMMAND. 



Microsoft %|f Cloud Power 


THE MOST COMPREHENSIVE SOLUTIONS FOR THE CL^BD. ON 

Microsoft Office 365 • Windows Azure • Windows Server H ymer-W Learn more at Microsbft.com/cloud 







Big Cat 
Scanner 

A modded medical device 
gives vets a clear 
picture of large animals. 


Doing diagnostics on zoo animals 
isn't easy. They can't tell you where it 
hurts, and at least a few of them look 
at a vet and think “lunch." But a new 
CT scanner at Berlin's Leibniz Insti¬ 
tute for Zoo and Wildlife Research is 
making the process a little easier. Vets 
at the institute, which sees patients 
from several zoos in the region, used 
to rely on handheld ultrasound units— 
good for details, bad on the big picture. 
Now they've acquired a $1.4 million 
Toshiba Aquilion CX CT scanner mod¬ 
ded with a table used to support obese 


human patients (up to 661 
pounds!). It'll capture 4,000 
images in 30 seconds and 
assemble the slices into a 
3-D whole. “The new scan¬ 
ner transforms the body 
into a virtual object," says 
the institute's Thomas Hil- 
debrandt. The patients seem to like it. 
It was able to see water in the lungs of 
an Amazonian fish called an Arapaima, 
for example—a neat trick, since the 
7-foot-long air-breathing beast has 
four lungs, and one set obscures the 
next. In fact, the images are so good 
that Hildebrandt is hoping to exhibit 
them in a traveling virtual-reality the¬ 
ater. Considering that the only other 
way to see the inside of a tiger is to 
get swallowed by one, 3-D scans and a 
road show seem like a good alternative. 

—ALLISON P. DAVIS 



From top: scans of a fossa (a cat¬ 
like creature from Madagascar), a 
leopard, and a wild pig. 
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CHEAT WITH SCIENCE: 

NAVIGATE THE GREAT INDOORS 


JARGON 

WATCH 

.WWF 

n. The file extension 
fora documentformat 
that can’t be printed. 
Created by the World 
Wildlife Fund as a tree¬ 
saving alternative to 
the PDF, the onscreen- 
only WWF has been 
denounced by the 
paper industry as mis¬ 
leading and Orwellian. 

Culturomics 

n. The study of memes 
and cultural trends 
using high-throughput 
quantitative analysis 
of books.Thefield 
was born when Google 
released a database 
of the 500 billion words 
published in 5.2million 
tomes overthe past 
two centuries. 

Pocket airports 

n. pi. Proposed neigh¬ 
borhood tarmacs for 
local airtravel. As small 
as a couple of foot¬ 
ball fields, the NASA- 
sponsored strips would 
serve fuel-efficient 
SAVs—autonomous 
suburban airvehicles— 
tasked with shuttling 
passengers to and 
from regional airports. 


Charting your course through a building can be disorienting, especially for a GPS-reliant geek. 
Don't blame yourself—many large structures, like convention centers, hospitals, and librar¬ 
ies, really are hard to navigate. “If you see handwritten signs pointing you to an exit, that's 
a good indicator that it's not a well-designed building," says cognitive scientist Laura Carl¬ 
son of the University of Notre Dame. Researchers have long studied why we get lost, but now 
Carlson is figuring out how we can stay un-lost in the first place. —Katharine gammon 


BE FLEXIBLE. People typi¬ 
cally use one of two orienta¬ 
tion strategies to get around: 
a route-based method, sort 
of like a mental turn-by-turn 
GPS, or a bird’s-eye view 
akin to Google Maps. Regard¬ 
less of which comes more 
naturally, Carlson says, you 
should use both approaches 
to form a more complete 
mental picture of the build¬ 
ing. So if you’re lost in the 
stacks, think about turning 
at the water fountain you 
passed on the way in, but 
also visualize the floor plan 
of the library from above. 


LOOK FOR BREADCRUMB 
TRAILS. When there’s no 
clear line of sight, navigate 
from object to object. Carl¬ 
son says it takes two to three 
seconds of staring at some¬ 
thing to fix the image firmly 
in your memory, so take your 
time and keep your eyes 
open as you make your way. 
Try paying attention, say, 
to all the potted plants you 
see en route—then retrace 
your steps from fern to 
ficus to foyer. 


WATCH YOUR BACK. 
Although her research 
focused on the indoors, Carl¬ 
son also has a suggestion to 
help you stay on track out¬ 
side. Driving through a new 
town? When you make a 
turn, glance around to see 
the intersection from the 
opposite direction. Research 
has shown that humans are 
good at identifying familiar 
objects, but we sometimes 
don’t recognize a spot when 
we see it from a new perspec¬ 
tive. If all else fails, draw 
yourself a map. Even Indiana 
Jones used one. 



Longdaysin 

n. A newly discovered 
moleculethatslows 
the circadian rhythm of 
animals such as zebra 
fish, stretching their 
day to 34 hours. Tests 
on mouse cells sug- 
gestthe chemical could 
reset our biological 
clocks as well, making 
Longdaysin a potential 
treatmentforjet lag. 
—Jonathon Keats 
(Jargon@wired.com) 
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Learn more at avis.com. 


IF A 

RENTER’S 

FLIGHT 

IS LATE, 

WAIT for 

l&TIEM. 


Avis renter Susan Boles’s flight was late. Avis employee Debbie Jones knew about the delay and 
waited 45 minutes past closing for her to arrive. Susan wrote us to say she was glad to have 
Debbie and Avis waiting for her when she finally touched down. Waiting for renters if their flights 
are late isn’t a revolutionary concept, but not everyone would bother to do it. We do. 

At Avis, we’re in the business of treating people like people. 









Egg Whites 

The white inside this 
ersatz egg actually 
contains the real 
thing. A mix of sev¬ 
eral proteins, half of 
which is ovalbumin, 
it’s likely used 
to make a sticky, 
meringue-like foam. 

Calcium 

Chloride 

This sidewalk 
de-icer is also used 
to coagulate soy¬ 
beans into tofu 
and milk into 
cheese curds. Here, 
it probably helps 
whiten and solidify 
the creme. 


Milk 

Ingredients 

In 1875, Swiss choc- 
olatier Daniel Peter 
mixed cocoa with 
Henri Nestle’s con¬ 
densed milk formula 
for babies and made 
this semiplastic 
solid. By law, US milk 
chocolate must con¬ 
tain at least 12 per¬ 
cent milk solids. 

Cocoa 

Butter 

The fatty part of the 
cacao bean. It melts 
at human mouth 
temperature, trans¬ 
porting the choco¬ 
late flavor across the 
taste buds and pro¬ 
viding some people 
with proof that there 
really is a God. 

Soy Lecithin 

A blend of phospho¬ 
lipids that acts as an 
emulsifier, keeping 
the other ingredients 
from separating. 
—Patrick Di Justo 

PHOTOGRAPH BY Tim MOITiS 
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CADBURY 

CREME EGG 


CHOCOLATE 

EASTER 

BUNNY 


Corn Syrup 

Sugar and other 
ingredients used 
to be combined 
with the gummy 
extract of the 
Althaea officina¬ 
lis, or marshmallow, 
to make a sweet, 
spongy treat. Now¬ 
adays, sugar is 
mixed with corn 
syrup to make the 
fluffy guts of these 
puffy poultry. 


Gelatin 

Protein derived 
from animal skins, 
tendons, ligaments, 
and/or bones (in 
the form of hydro¬ 
lyzed collagen) 
allows these chicks 
to keep their shape, 
even when they're 
heated in the micro- 
wave. (Try it. It’s 
amazing .) 


CarnaubaWax 

The little eyeballs 
that seem to stare 
at you accusingly 
just before you 
chomp on them are 
made of this sub¬ 
stance, which is 
excreted by a Brazil¬ 
ian palm tree. 


Milk 

Chocolate 

Seethe various 
ingredients in the 
chocolate bunny. 


Yellow 6 

The yolk gets its 
brilliant color from 
an azo dye built 
around double- 
bonded nitrogen 
atoms. Yellow 6 
also helps give Kraft 
Macaroni & Cheese 
its rich golden hue. 


Cocoa Mass 

What you get when 
you grind the center 
of the cacao bean, 
called the nib, into 
a thick liquid. Also 
known as unsweet¬ 
ened chocolate or 
chocolate liquor. 


Sugar 

We’ve been cutting 
the bitterness of 
cacao with sucrose 
cane extract since 
the 16th century. 
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visit archdigesthomeshow.com 
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INTRODUCING: 

thectftist 

PROJECT • new york 


New to Pier 92, 

contemporary fine art 
by unrepresented 
international artists. 

theartistprojectny.com 


CO-LOCATED WITH: 

B While at Pier 94, be sure 
to experience a spectacle 
of dining environments at 

DIFFA'S DINING BY DESIGN 
NY 20ll.diffa.org 
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PRODUCED BY MMPI 


GET AN IN-DEPTH 
LOOK AT THE 
FASCINATING WORLD 
OF TODAY’S MAN. 

Join host 
Cris Collinsworth 

INSIDE 
II VAULT 


A spirited new series exploring 
the passions and pastimes of the 
classic American male - from 
innovative gadgets to the perfect 
steak to extreme adventures. 
With insight and commentary 
from today’s foremost editors 
and journalists. 




Watch it 

anywhere. 
Catch it 
anytime. 


/ 


insidethevault.tv 
SUNDAYS 'll 
on WGN America* 

"check local listings 



& 


JfSF 


UNLOCK THE CODE 



FOR SMARTPHONES 


q m e r I c q 






































Danger! 

Danger! 

Why those cautionary 
product labels are so 
damn dopey. 

Caution: That warning label on your 
cup of coffee isn't necessarily for your 
benefit. It's probably there to protect 
the company's bottom line. “Most of 
the common warnings you see today 
result either from regulation or from 
some lawsuit or anticipated lawsuit," 
says Ryan Calo, a lawyer who stud¬ 
ies technology-related legal issues at 
Stanford. In the eyes of most corpora¬ 
tions, lawsuits are the things that kill 
profits—so companies are willing to 
attach to their products even the most 
obvious or absurd warnings on the 
chance that it might help them avoid 
paying out when someone manages 
to, say, hurt themselves listening to an 
iPod. So: protection against danger¬ 
ous products or against human stupid¬ 
ity? Maybe we should ask the surgeon 
general, —justin mclachlan 



CLAPPER 

QUICK TIPS FOR OPERATING AM APPLIANCE WITH 3 CLAPS; 

1. Set Sensitivity DUHo HOME. 

2. Plug appliance into right receptacle of the dapper. 

3. Plug Clapper into the wall socket 

4. Manually turn appliance on. 

5. tou can now turn your appliance on or ott by clapping You don’t have to dap 
very hard! The dapping sequence « more important than how loudly you dap 
CLAP (pause) CLAP (pause) CLAP (pause) 

where each pause is approximately '/> to 1 second long The last pause after the 
third dap is very important. 




WARNING: Permanent hearing loss may occur if eartxids or headphones are used at 
high volume. You can adapt over time to a higher volume of sound that may sound 
normal but can be damaging to your hearing. If you experience ringing in your ears or 
muffled speech, stop listening and have your h 
the less time is required before your hearing c< 

• limit the amount of time you use eatbudso 

• Avoid turning up the volume to block out n< 

• Turn the volume down if you can't hear people speaking near you 

For information about setting a maximum volume limit on iPod, see "Setting the 
Maximum Volume limit* on page 31. 




m — 

• Misuse of this machine 
may result in serious 
injury. 

• R$ad user s manual 
prior to use and follow 
all warnings and 
instructions 

• Do not allow children 
on or around machine 

• Pedals continue to 
spin when you stop 
pedaling 

• Spinning pedals can 
cause injury 

• Reduce pedal speed 
in a controlled manner 

• User weight must not 
exceed 250 pounds 

• Replace label if 
damaged, illegible, or 
removed 

C@ 



“You don’t have to 
clap very hard!” 

(Hubbs v. Joseph 
Enterprises, 1993 ) 

To people for whom 
clapping might be 
physically taxing, 
the Clapper sug¬ 
gests the use of a 
clicker. That didn’t 
stop 80-year-old 
Edna Hubbs from 
suing when she hurt 
herself after one last, 
extra-hard clap to 
turn on the lights. 

Her case was tossed 
by a judge, but the 
warning still stands. 



0 

“Permanent hear¬ 
ing loss may occur 
if ... used at high 
volume.” ( Patterson 
v. Apple, 2006 ) 

John Kiel Patterson 
sued Apple, say¬ 
ing his iPod could 
damage his hearing. 
There was already a 
warning in the man¬ 
ual, but shortly after 
the lawsuit Apple 
updated its software 
to let users limit 
their iPod’s volume. 
Related? Right, 
like Apple’s going 
to say. 



0 

“Caution, handle 
with care, I’m 
hot.” (Liebeck v. 
McDonald’s Restau¬ 
rants, 1994 ) 
McDonald’s had 
long put notices on 
its coffee cups that 
the coffee inside 
was, well, hot. 

But then Stella 
Liebeck spilled 
a cup, severely 
burned herself, and 
successfully sued. 
Now, the warnings 
are bigger, bolder, 
and all over the 
fast-food industry. 



“User must not 
exceed 250 
pounds.” ( Dunne v. 
Wal-Mart Stores Inc., 
1996) It turns out 
that you actually can 
be too big to exer¬ 
cise. Judy Dunne, a 
500-pound woman, 
sued Wal-Mart after 
the exercise bike 
her kids bought 
from the retailer col¬ 
lapsed when she sat 
on it. No label indi¬ 
cated that the bike 
could only support 
a certain amount of 
weight. 













STATGEIST II CHARTING THE WIRED WORLD 


WHAT PEOPLE ARE DOING 
WHILE WAITING IN LINE 


WHAT WE ARE MOST 
EXCITED ABOUT 


WHAT WAS AOL’S MOST 
WTF ACQUISITION? 


AMOUNT SOCIAL LIFE IS 
IMPROVED BY ... 




Reading 
a Kindle 
Single 


h Tweeting about Beginning of ► 

how much they presidential 

love pie charts election season 


Wishing they had 
remembered to 
charge their phone 


Beginning 
of baseball 
season 


TechCrunch 
Weblogs Inc. 

Time Warner 


Beginning 
of summer 
comic book 
movie season 


Registering ■- 

location with 
SCVNGR 


Playing 
Cut the 
Rope 


r—• HuffPo 
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The moment that made her 
question everything. 

This is Cally. Thanks to AMD Fusion APUs, Cally — and her entire generation — will more than likely grow 
up in an age of no keyboards, no mice, no controllers, and no wires. An age of technology that seamlessly 
and effortlessly replicates how the human mind works. And not only will it make sense to her, she will 
know it no other way. 

She’s holding an 8.5mm 2 AMD Fusion APU that can help make it all possible. It may be one of the few 
times she ever actually touches technology. 

To learn more about AMD Fusion APUs, visit amd.com/human 

© 2011 Advanced Micro Devices, Inc. AMD, the AMD Arrow logo, and combinations thereof are trademarks 
of Advanced Micro Devices, Inc. 












CLIVE THOMPSON 

Set Data Free 

Governments need to unlock their information vaults—it might just create jobs. 




for the past few years, proponents of "government 
2.0" have been trying to liberate public data. Their 
argument goes like this: Our governments collect tons 
of information about everyday life—crime, health, economics, weather. 
That data is paid for with taxes and belongs to the public, so release 
it openly and altruistic geeks can build apps that improve civic life. 

But if s slow going. Bureaucrats still snooze atop mountains of public 
data, with no political imperative to release it. It's not something sena¬ 
tors and congresspeople fret about while nursing martinis with lobbyists. 
"It's not the primary mission of any agency," notes Tom Lee, a director at 
the Sunlight Foundation, one of the foremost open-government groups. 

So how do we get the attention of the political class? With one word: 
jobs. Shoving more public data into the commons could kick-start 
billions in economic activity. That's because all that information 
becomes incredibly valuable in the hands of clever entrepreneurs. 

Consider the case of the San Diego startup BrightScope. It was founded 
in 2008 by brothers Mike and Ryan Alfred, who realized that while 
Americans have more than $4 trillion invested in 401(k) plans, there is 
no independent agency that can tell them how their employers' plans 
are doing compared with those at other firms. By law, 401(k) plans 
have to report their annual results to the Labor Department. So the 
Alfreds coaxed the department to release that data, and then they set 
to work crunching it. Soon they had created analyses so valuable that 
financial managers pay tens of thousands for a peek; BrightScope did 
more than $2 million in business in 2010 and now employs 30 people. 
"Without that public data, there's no company," Mike Alfred tells me. 



Other entrepreneurs are pulling the same 
trick. In 2009, a trio of Wall Streeters cre¬ 
ated the MyCityWay app by cleaning up 
and bundling data feeds from 20 US cities, 
including restaurant inspection reports, 
train schedules, swimming pool hours, even 
traffic-cam videofeeds. It's already been 
downloaded more than 1 million times. 

The best-known example, of course, is 
the multibillion-dollar weather-reporting 
industry. For-profit weather services take 
free, public data produced by the National 
Oceanic and Atmospheric Administration 
and then make it worth oodles by adding 
analysis, tailoring it to local markets, and, as 
public-data expert Anil Dash playfully notes, 
"having attractive people stand in front of 
maps explaining tomorrow's weather to 
you." (The Weather Channel sold for $3.5 bil¬ 
lion two years ago, people.) 

Pick any area of public life and you can 
imagine dozens of startups fueled by public 
data. I bet millions of parents would shell out 
a few bucks for an app that cleverly parsed 
school ratings, teacher news, test results, 
and the like. (God knows I would.) 

But governments need to stop dragging 
their knuckles. When BrightScope first 
approached the Labor Department, it would only release 
401(k) reports on paper—for 5 cents a sheet. It wasn't until 
members of the Obama administration intervened that the 
department coughed up the digital goods in bulk. 

This is one area where capitalism neatly dovetails with 
public good. If pushy startups can pressure governments 
to release more info, activists will get to use it, too. So will 
fiscal conservatives: "We can start computing the efficiency 
of government" and target billions more in waste, points out 
Duke University professor Vivek Wadhwa. What's good for 
the pocketbook is good for the polis. 
///////////////////////////////////^^^ 
email clive@clivethovnpsoTi.net. 
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YOU NEED IT, WE HAVE IT 



Over 555,000 Products in Stock 
New Products Added Daily 
440+ Suppliers 


The industry’s broadest product selection 
available for immediate delivery 

www.digikey.com 

1.800.344.4539 


Digi-Key is an authorized distributor for all supplier partners. New products added daily. © 2011 Digi-Key Corporation, 701 Brooks Ave. South, Thief River Falls, MN 56701, USA 

LfBH® GET CONNECTED 





















































































































































































TINKERER'S TOYS 


Advertisement 



Thing-OMatic 


nouSTRIES 


I make things that 
make things." 


Bre Pettis 



i 1 




CHATTING WITH 

BRE PETTIS 

Bre Pettis is the co-founder of NYCResistor, 
a New York hardware hacking collective. 
He's also the CEO of MakerBot Industries, 
which produces futuristic 3D printers that 
can fit on your desktop. 

Bre is just the sort of creative visionary that 
Digi-Key is proud to supply. Digi-Key is a 
full-service provider of electronic components 
with an inventory of 1.8 million products. 
If Bre needs something, he'll get it right away 
-99.9% of orders entered before 8 pm CST 
are shipped the same day. Then again, on 
the off chance Digi-Key doesn't have what 
Bre needs, he'll just make it himself. 


□ : You've stated that you're a tinkerer, not an 

engineer. What's the distinction? 

R: Tinkering is a trial and error process to get 
to the simplest and cheapest solution. As a 
tinkerer, it's my mission to make things with 
available materials and the tools at hand. 
When I'm done, I share my progress so 
that others can learn from my mistakes 
and take it further! 

Q: What inspired you to co-found 
MakerBot Industries? 

R: My life is dedicated to developing 

infrastructure for creative people. I make 
things and I make things that make things. 

At MakerBot, we build 3D printers to allow 
ordinary people to unleash their creativity 
and make anything they can imagine. 

□ : How do you think a product like the 3D 

printer could impact people's lives? 

R: At MakerBot, our mission is to democratize 
manufacturing. Instead of thinking of where 
to shop for things, you think, "How can I make 


that myself?" We're just at the beginning of 
the desktop manufacturing revolution and 
it's already been amazing to see what 
people will do with a 3D printer. 

D: You co-founded NYCResistor as a collective 
of hackers that shares information. What do 
you hope happens as a result of this very 
eclectic and creative community? 

R: My hope is that more people around the 
world get a chance to make new friends 
while pushing cutting-edge technology 
forward in fun and clever ways. 

Q: As a "maker of things," what are some 
of the tools and services that make your 
pursuits easier? 

R: When I'm working on a prototype for a 
project, I need to be able to get parts fast. 
Digi-Key makes that easy by having an 
epic selection of electronics components 
with lightning-quick shipping to get a 
project kicked off. 


□ : Who do you feel that you have more in 

common with: Edison, Tesla, or Doc Brown? 

R: I'm a huge fan of Tesla. He spent his life pushing 
technology further than anyone ever had before 
or since. I respect people who are willing to 
be different and march to their own drum. 

□ : What advice would you give a novice just 

getting into hacking hardware? 

R: Folks interested in getting into hardware 
should follow their passion and take apart 
anything they can get their hands on that is 
interesting to them. 

■ Learn More: 

www.nycresistor.com 

www.makerbot.com 
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“I like not having to 
jump through hoops for 
my credit card rewards.” 


Cash rewards with no hoops to 
jump through. 

Apply by calling 1.800.790.3458 or 
visit bankofamerica.com/getcashback 


BankofAmerica ''*fr 


The BankAmericard 
Cash Rewards™credit card is 
refreshingly simple 

1% cash back on all purchases. 

No requirement to opt-in to 
earn cash back. 

No limits to how much cash 
back you can earn and your 
rewards do not expire. 



For information on the rates, fees, other costs and benefits of this credit card, visit bankofamerica.com/getcashback Credit card programs are issued and administered by FIA Card 
Services, N.A. Visa is a registered trademark of Visa International Service Association and is used by the issuer pursuant to license from Visa U.S.A. Inc. BankAmericard Cash Rewards 
is a trademark and Bank of America and the Bank of America logo are registered trademarks of Bank of America Corporation. © 2011 Bank of America Corporation. ARG5W2R1 
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Horns of Plenty 


Until recently, even the best¬ 
sounding speakers resembled 
R2-D2 hiding in a wastebasket. 

But a design renaissance has 
swept audioland, with everyone from Dr. Dre to Bowers & Wilkins pushing the aesthetics of 
sound components. The most striking example we’ve found: Avantgarde Acoustic’s Trio 
Classico— a 5-foot-tall assemblage of injection-molded horns and German-engineered 
audiophile geekery. Each made-to-order unit blends the benefits of old-school horn design- 
efficiency, range, nuance—with hi-fi opulence like 27-ohm voice coils, 12-pound magnets, 
and Kevlar midrange cones coated in trillions of microscopic fibers to absorb high-frequency 
distortion. It’s like a live concert in a Henry Moore sculpture. Of course, people who can 
afford these can hire their own orchestra. From $65,OOO/pair —Danny Dumas 
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1. Contour GPS 

Even before Contour brought GPS tagging 
to helmet-cams, the company had solved 
the most irksomething about them: It 
replaced the Record button with a giant, 
glove-friendly slider switch. This 4.4-ounce 
cylindrical pod shoots 1080p at 30 frames 
per second or 720p at 60 fps, and an 
upcoming smartphone app will let you use 
your mobile as a viewfinder and controller. 
wired Dual lasers project at the edges of 
the frame for aligning shots, tired Android 
users are set, but iPhones will require a 
$30 ConnectViewcard for the app. Lens 
captures 110-degree perspective, but the 
_ short frame makes it tough to keep 
0 the action in view. $350 


2.VI0P0V.HD 

The helmet-cam footage you see in ski films 
usually comes from one of these pro-level, 
1080p units. The VIO is the burliest model 
here, with a heavy A/V cable connecting the 
142-degree lens to a handheld monitor/ 
control unit. No Bluetooth or fancy add-ons; 
just a robust camera that lets you quickly 
set up shots and play them back. And since it 
runs off four AA batteries, you’ll never be out 
of juice with no way to reboot, wired Secure 
attachment points use screws and zip-ties 
rather than adhesives. Waterproof to 3 feet 
for up to 30 minutes—no housing required. 
tired Pins on the threaded cable connec- 
_ tion are delicate; once they’re bent, 

M you’re screwed. $600 


It’s easier than ever to show your friends exactly what you 
were looking at when you made the questionable call to ride 
off that jump. These POV cameras capture the first-person 
action without interrupting it. —GraysonSchaffer 


3. GoPro HD Helmet Hero 

The original all-weather self-aggrandizer 
now comes in al080p model that can 
switch to 720p and 60 fps for slo-mo. 

It’s rugged, too. The included waterproof 
housing sheds snow, ice, and muck, and 
our test unit survived a 1,000-foot tumble 
off Telluride's 13,320-foot Palmyra Peak. 
But the interface was the least intuitive in 
our test. Expect a lot of two-second mov¬ 
ies of yourself angrily trying to change the 
settings, wired The 170-degree fish-eye 
mode is ideal for mounting on car hoods 
orski poles to aim back at yourself, tired 
Requires a veritable erector set of swing 
arms and doohickeys for mounting. Is that 
readout Cyrillic or hieroglyphics or what? 
_ Adhesive mounts not so great in the 
H cold (see:l,000-foottumble). $300 


4. Looxcie 

As a design object, the ear-mounted 
Looxcie makes the grade. As a camera/ 
Bluetooth headset, not so much. It can 
locally store about an hour of 30-fps VGA 
clips (the same resolution as an iPhone 
4’s front-facing camera), but the main 
selling points are all-day wearability and 
a rolling-buffer function that will store 
the most recent five hours of your life in 
15-fps HVGA. Just leave it running, and 
if something memorable happens, you 
have five hours to go in and grab the proof. 
Only one problem: The lo-res vid is virtu¬ 
ally unwatchable. wired Works as a Blue¬ 
tooth headset for calls. tired Don’t be 
surprised if people get up and walk away 
_ —they've just figured out you’re 
0 pointing a camera at them. $200 


How We Rate 


1 .A complete failure in every way 

2 .Barely functional; don’t buy it 

3 .Serious flaws; proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

6 .A solid product with some issues 

7 .Very good but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless; buy it now 

10 .Metaphysical product perfection 


CONTOUR 




GPS 


iPad Extra: To watch footage 
from the cameras, download 
wired from the iTunes Store. 
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IS RELIABILITY 
A COVER-UP 
FOR BORING? 


Anyone who loves their compact car loves it for one reason: “It’s reliable!” 
And it’s true. Compacts are famous for their reliability, but they don’t offer 
much else. Yet we constantly make excuses for our compacts and forgive 
their blandness because they’re “reliable.” It’s as if compact car companies 
have somehow ingrained that word in our minds. Sure, being able to depend 
on your car is great, but why can’t you count on it for more? 
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TAMTA 


There’s no replacement for 


a good doctor, but these 
home health monitors can 

help keep you informed and 
focusedbetween checkups. 
—JaeLindsey 


4. Bodymedia FIT 
Armband BW 

An array of sensors and algo¬ 
rithms track heat flux, sweat 
rate, pulse, and other vari¬ 
ables for a full metabolic pic¬ 
ture that includes caloric 
burn, activity levels, and even 
sleep quality, wired Reams of 
data. Fits easily under clothes. 
iPhone and Android apps for 
real-time monitoring. Sleep¬ 
tracking is spooky accurate. 
tired Dodgy Bluetooth pair- 
— ing. Subscription fee for 
B9 Activity Manager. $250 


fnnerScan 


5.Cardiochek 
Cholesterol Monitor 

With multiple test options— 
and, yes, a finger prick—the 
Cardiochek lets you gauge 
total cholesterol, HDL (“good” 
cholesterol), and triglycer¬ 
ides, wired Simple procedure; 
in-unit memory fortracking 
results. Cheaper than lab anal¬ 
ysis. tired Navigation tree 
can be confusing. Single¬ 
use lancets often draw insuf¬ 
ficient blood, which means 
— swappingthemoutfor 
H multiple jabs. $125 


1. Polar FT60 2. Extech IR200 

This monitor records heart rate Medical professionals love 
and caloric expenditure, and it how no-touch thermometers 
can create training programs solve hygiene issues. And 
that help you tweak both to parents with squirming kids 

hityourfitness goals, wired will appreciate the instant 

Easy-to-learn navigation. readout, wired No need to 

Personalized training plans. clean. Memory tracks riseand 

Expandable with GPS and run- fall of fever. No blinding tar- 
ning pods for multisport use. get lasers as in some com- 

tired Free online training peting products. tired A $5 

tools are overly simplistic. Our oral thermometer would be 

post-workout message always just as accurate. Doesn't work 
read, “Fitness improving.” through fur; you still need a 

— Yes, that’s what exercise _ rectal thermometer for 

H does. $220 H pets. $100 


3.WithingsBlood B.TanitaBC-549 

Pressure Monitor Test your confidence with a 

How does your blood pres- scale that measures every- 

sure change after a cup of cof- thing from weight to hydration 

fee? A day at work? A Michael to visceral fat and tells you 

Bay movie? Plug this into how fit (or unfit) you are. wired 

your iOS device, press Start Four-person memory. Several 

on the free app, and find out. metrics for charting fitness 

wired Welcoming, un-clinical patterns, tired Tracking his- 

design. Online utility fortrack- tory requires manual data 
ing results. Shockingly easy input. Bioelectric impedance 

to use. tired Easy on an iPad readings of body fat get less 

or iPhone 4, that is. Wouldn’t accurate as fat percentage 

play nice with our iPhone 3G increases. Meaningless “meta- 

— running iOS 4.2, despite _ bolic age” reading just 

claims it would. $129 3 complicates things. $150 
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THE 40-MPG ELANTRA 


A compact car doesn’t have to be a compromise. The 2011 Elantra not only has a 10-year/100,000-mile warranty, but it also 
has design and features you won’t find on any other compact car in its class. Find out more at CompactConspiracy.com. 


<®> HYUflDRI 


11 Elantra 29 City/40 Hwy. EPA Estimates. Actual mileage may vary. See dealer for LIMITED POWERTRAIN WARRANTY details. Feature comparisons based on non-ttybrid primary: compact sedan competitors. Hyundai is a registered trademark of Hyundai Motor America. 
I rights reserved. C2011 Hyundai Motor America. 










STEVEN LEVY 



VP of Gaga 

The celebrity endorser gives way 
to the celebrity executive. 


he first months of 2011 haven't been the greatest for Intel. The semi¬ 
conductor giant began the year with the discovery that a new chip 
installed in thousands of ready-to-ship computers had a serious flaw. 
Estimates for the fix hover around $1 billion. Then Nokia decided to 
scuttle its plan to implement an Intel-based system called MeeGo 
in favor of a new line of phones built around Microsoft's Windows 
Phone 7. <1 But don't cry for 


Intel. On January 25, the com¬ 
pany announced that it had 
retained the services of a new 
“director of creative innova¬ 
tion"—will.i.am. Deborah Conrad, Intel VP and chief marketing officer, 
handed the Black Eyed Pea his employee badge at an internal sales 
and marketing convention. “It's imperative that Intel and our innova¬ 
tions are kept in front of the global youth culture that embraces new 
devices and new forms of communication and entertainment," she 
said in a press release. On a company blog, one employee speculated 
that Intel would benefit from will.i.am's belief that “when you are truly 


inspired / magic happens / incredible things 
happen / love happens” So that's why Intel 
screwed up the Cougar Point chipsets—not 
enough love! *1 As tech companies look to 
tap artists for their wisdom and insight, this 
push for something deeper than the stan¬ 
dard celebrity endorsement is becoming the 
rule. The lecture schedule at Google boasts 
a roster that Conan O'Brien would envy. I 
once heard the director of House share his 
creative secrets to an audience of Twitter 
employees. Katy Perry was a recent guest at 
Facebook. And Lady Gaga is now a creative 
director for Polaroid. *1 Headphone engi¬ 
neers wrestling with frequency response 
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EVO 
HASAN 

ALTER 

EVO. 

Introducing the new HTC EVO Shift 40. It’s 4G fast and powered by 
Android"just like the EVO. But the Shift is smaller and has a slide-out 
keyboard to go along with its touchscreen. Now you can touch or 
type at the speed of 40. Only from Sprint. The Now Network7 

The Now Network “ 


Sprint 



hTC EVO Shift'" 4G 

— Google 


sprint.com/evo 

1-800-SPRINT-1 (1-800-777-4681) 


hTC EVQ'.4G 

-Google' 


While supplies last. Phone requires a two-year Agreement and activation on a select service plan with Premium Data add-on. Other Terms: Coverage is not available everywhere. The Nationwide Sprint Network reaches over 275 million people. The Sprint 
4G Network reaches over 65 markets and counting, on select devices. The Sprint 3G Network reaches over 266 million people. See sprint.com/4G for details. Not all services are available on 4G, and coverage may default to 3G/separate network where 
4G is unavailable. Offers not available in all markets/retail locations or for all phones/networks. Pricing, offer terms, fees and features may vary for existing customers not eligible for 
upgrade. Other restrictions apply. See store or sprint.com for details. ©2011 Sprint. Sprint and the logo are trademarks of Sprint. The HTC logo and HTC EVO are trademarks of r^BCSTl 
HTC Corporation. Android, Android Market, Google, the Google logo, Google Goggles and YouTube are trademarks of Google, Inc. Android is a trademark of Google, Inc. The Android CBUy 
robot is based on work created and shared by Google and used in accordance with the Creative Commons 3.0 License. Other marks are the property of their respective owners. N - ' 
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and acoustic dynamics are apparently start¬ 
ing to draw on the technical and creative 
feedback of performers like Ludacris, Dr. Dre, 
Bob Marley's family, and, again, Lady Gaga. 
Monster even claims that LeBron James' 
input influenced his line of Beats earphones. 
(Still, don't be surprised if he jumps to Bose 
when his contract expires.) 

None of this is new. I remember when 
Michael Jackson visited Atari in the early 
1980s, presumably to look for opportunities 
to turn his creative vision into a videogame. 
(He later went to Sega, whose Jacko-inspired 
Moonwalker game became a cult classic.) 
And in 1997, Apple instituted a program 
called AppleMasters, soliciting product 
feedback from a varied group of famous 
users, including Lauren Bacall, Sinbad, and 
Jennifer Jason Leigh. 

But even as will.i.am and Lady Gaga get 
their new parking spots, there are growing 
questions about whether the halo of celeb¬ 
rity is being replaced by the imprimatur 
of those closer to us. A central premise of 
social networking—and a pillar of a lot of 
monetization plans—is the belief that we 
are more interested in the preferences of 
our friends and family than the fetishes of 
the rich and famous. If your friend "likes" a 
product on Facebook, it can show up as an 
endorsement in your News Feed. On a visit to 
Washingtonpost.com, a Facebook user might 
learn which article Cousin Larry has linked 
to. Will this supplant the celebrity model? 

Not a chance. No company will ever brag 
about "bass by Cousin Larry." Nor will a chip- 
maker elevate a civilian, even one with savvy 
and a big Twitter following, to a formal inno¬ 
vation post. The bet behind the celebrity- 
executive trend is that, at worst, hiring an 
icon will garner publicity and make employ¬ 
ees feel more excited about their companies. 
At best, the brands might actually benefit 
from the creativity and self-promotional 
flair that made those celebrities famous in 
the first place. Salespeople and marketers 
at the event where Intel introduced will.i.am 
went bananas when their new innovation 
officer held up a microprocessor and told 
them how such chips infused his music and 
changed his life. 

If that extra love helps Intel's bottom line, 
he'll have earned his badge. HQ 

email steven_levy@wired.com. 



I BURNING QUESTION [ j 

Is Wi-Fi squatting illegal? | 

It's so easy: You see an open wireless connection called 
Linksys or dlink and you jump on to check your email or 
see if anyone has retweeted you. In fact, we did all the 
reporting for this story, including VoIP calls, over an 
unsecured Wi-Fi network. *1 Were we breaking the law? 



"It's not clear," says Orin Kerr, 
a professor at George Washing¬ 
ton University Law School and 
an expert in cyberlaw. "It's prob¬ 
ably OK, but you can't rule out a 
prosecution.” 

Though using an open Wi-Fi 
network doesn't feel like hack¬ 
ing, the federal Computer Fraud 
and Abuse Act sees things dif¬ 
ferently. That 1986 law makes it 
a felony to access computer sys¬ 
tems, including routers, without 
authorization. 

But the few cases of someone 
in the US being prosecuted solely 
for Wi-Fi theft generally read 
like that of the Michigan man 
who drew a sheriff’s attention 
four years ago by regularly 
parking outside a cafe with an 
open laptop but never buying 
anything. He was charged with 
using a computer system without 
authorization, pleaded guilty, 
and paid a $400 fine. 

Over time, however, the law 
has apparently become more 
tolerant of Wi-Fi squatting. For 
example, you're not committing 
multiple felonies if your iPhone 
jumps from network to network 
while you walk down the street. 

"You have to know it was unau¬ 
thorized," says attorney Jenni¬ 
fer Granick, former civil liberties 


director for the Electronic Fron¬ 
tier Foundation. "Otherwise, you 
are an accidental criminal, and 
generally we don't allow that." 

Granick thinks you're probably 
safe even if you purposely direct 
your laptop to an open signal. 
That's because, as Internet users 
have grown more sophisticated, 
most networks have become 
password-protected. So one 
could argue that it's reasonable 
to assume open networks 
are intentionally so. "Now, more 
than in the past, using open wire¬ 
less can be considered autho¬ 
rized," Granick says. 

Still, no one can say for sure. 
The reason we lack a definitive 
answer, according to Kerr, is 
that authorities tend to prose¬ 
cute open Wi-Fi usage only 
when they are piling charges 
onto real hacking crimes in 
order to snag a plea deal. As a 
result, authorized use, as it 
applies to the vaguely worded 
CFAA, has never been laid out 
definitively in court. 

"But if anyone is charged 
with a crime solely for using an 
open wireless connection, have 
them give me them a call," 

Kerr says. "I will defend them." 

Hopefully we won't have to take 
him upon that. — ryan singel 
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Get a $10 reward and explore America’s 
National Parks through Energizer. 


powering the present,] 

preserving the future; 



“ gmtm 



□ 


Energizer is partnering with the National Park Foundation to help keep the great 
outdoors great. Collect three codes from marked packs of Energizer products to receive a 
$10 prepaid MasterCard, $10 in your PayPal account or a $10 donation on your behalf. 
Powering the Present, Preserving the Future with the National Park Foundation. 

now that’s positivenergy 


Find us on 

Facebook 


nowthatspositivenergy.com 


P ©2011 Energizer Energizer, Energizer Bunny design, card and label graphics, and other marks are trademarks of 
Energizer. MasterCard/University Bank: This card is issued by University Bank, pursuant to a license by MasterCard International 
Incorporated. MasterCard and the MasterCard Brand Mark are registered trademarks of MasterCard International Incorporated. 




























Always wear your seat belt, and please don't drink and drive, c 2011 Nissan North America, Inc. 



INNOVATION FOR THE PLANET 

Nissan LEAF 

The new car." The 100% electric, no-gas Nissan LEAF." Innovation for all. 

NissanUSA.com [ f 













TOXIC flUENGERS 26% 


RADIOACTIVE SUPERHEROES.p. 62 

INSIDE-OUT FISH.p. 66 

AVENGERS , DON’T SUCK.. p. 78 


UNHOLY HYBRIDS 22% 
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PLAY II MUTANTS // PROTOTYPE // • 




// ANGRY NERD // • 


illustration Kyle T. Webster 


FROM SPIDER-MAN to the Fan¬ 
tastic Four, comic books are 
rife with nuclear-fueled ori¬ 
gin stories. No matter that in 
the real world a strong dose 
of radiation can cause cancer 
and bone necrosis, destroy 
chromosomes, and ruin repro¬ 
ductive organs. Why have so 
many comics ignored scien¬ 
tific fact and linked radiation 
with superpowers instead of 
superimpotence? Blame the 
December 1953 issue of proto- 
DIY magazine Mechanix Illus¬ 
trated, which featured the 
article “How Nuclear Radiation 
Can Change Our Race.” *1 The 
piece begins, “Now hear this, 
Earth! I am Mutant Man, Homo 
Superior! You created me in 
your blind, savage, senseless 
war of atomic radiation. You 
have only yourselves to blame 
if I turn out to be your—Fran¬ 
kenstein Monster!” After that 
bold warning, there’s a feeble 
attempt to cite real science, 
like x-ray research, Hiroshima 
victims, and "Darwin and his 
theory of evolution, which 
burst like an atomic bomb into 
human thought in 1859.” Then 
the author makes a deductive 
broad jump to the idea that 
radiation produces creatures 
“as far beyond us as we are 
beyond the ape-man.” It has 
the breathless tone of a super¬ 
hero comic, which isn’t sur¬ 
prising. The author, Otto 
Binder, was a prolific comic 
book writer who created 
Superman’s foe Brainiac and 
pet dog, Krypto. Illustrator 
Kurt Schaffenberger was an 
artist for Superman and Cap¬ 
tain Marvel comics. *1 Binder’s 
piece presents a half-dozen 
scenarios, all of which became 
comic book mainstays. He 
posits that radiation could 
create “savage sub-men ... of 
inferior mind”—a description 
that conjures the Incredible 
Hulk, who debuted in 1962. He 
foretells that these nuclear 
ubermenschen “might be 
comparatively rare, say a mil¬ 
lion against Earth’s two bil¬ 
lion humans,” in which case we 
would persecute them, just 
as in X-Men. Marvel owes the 
man a monument. 
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BLASTS FROM THE PAST 

Atomic Comics 


The 1953 magazine article that inspired 
a new kind of superhero. 


WHY CAN'T HOLLYWOOD GET IT RIGHT?! 

Don’t Change 
the Channels! 


O UTANTS ARE EVERYWHERE. No, not 

underground in the sewers (those are 
CHUDs). I’m talking about the perversion 
of TV channels, which have completely bas¬ 
tardized the integrity of their original missions: Syfy now 
shows wrestling. AMC now makes original series like 
Mad Men and Breaking Bad, which are neither movies 
nor classics. TV Guide, the Weather Channel, and E! fla¬ 
grantly have shown movies instead of listings, weather, 
and entertainment news. BBC America shows Star Trek: 
The Next Generation. WTF? Because the captain has a 
British accent? JEAN-LUC PICARD IS FRENCH! <1 There’s 
only one thing to be done—the president needs a cabinet- 
level TV czar, like the drug czar or the transportation czar, 
who can enforce a rigid and binding network nomencla¬ 
ture: Syfy, you are now called Stargate ’n’ WWE Chan¬ 
nel. History channel, I dub thee the Vampires and 2012 
Prophecies Channel. Animal Planet? You’ve been warned. 




























ABSOLUT® VODKA. PRODUCT OF SWEDEN. 40% ALC./VOL. DISTILLED FROM GRAIN. ©2011 IMPORTED BY ABSOLUI SPIKII5 Lo;, iNtvv in f . 



ABSOLUT CREATION 

A perfectly mixed cocktail starts with a perfectly mixed vodka. 

The finest Swedish Winter Wheat. No sugars added. Ideal viscosity for mixing. 
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WHERE IT’S AT 

The Beck Effect 


Want to transform your sound? Better 
call a specialist. Here’s how the shaggy 
Scientologist infects other artists’ work. 




Thurston Moore, Benediction 
(2011) Sonic irreverence 2 = 
infinite potential for greatness. 
This theory will be tested 
when longtime friends Beck 
and Moore collaborate on this 
upcoming solo album. 

Charlotte Gainsbourg, IRM 
(2010) Daughter of French 
music royalty lets Beck run 
wild. The result: a cacophony 
of computerized beats, whin¬ 
ing strings, and plodding folk 
tracks. Oddly perfect. 

Jamie Udell, Compass (2010) 

Lidell doesn’t need much help 
blurring boundaries, but enlist¬ 
ing Beck to produce doesn’t 
hurt. Just look at this release, 
which saw Lidell transition 
from glossy soul revivalist to 
genre-spanning critical darling. 

Yanni Live at the Acropolis 
(2010) Because Mellow Gold 
just didn’t deliver enough 
bizarre moments, Beck covers 
the Greek cheese god’s semi¬ 
nal album with assistance from 
some indie-rock elite. Ironic? 
Probably. Awesome? Definitely. 

Stephen Malkmus and the 
Jicks, title TBA (2011) Two 

products of the '90s team up 
for the ex-Pavement frontman’s 
newest project. It’s a flannel- 
clad teenager’s dream realized 
a decade and a half too late. 


O rom the very first time we heard the strange folk-blues-hip hop 
of "Loser,” we knew that Beck was a shape-shifter. We're all learning 
about the Spoonman, and along comes this shaggy Scientologist talk¬ 
singing in Spanish and dropping lyrics about getting "crazy with the 
Cheez Whiz.” It seemed like some kind of musical freak show. Hell, he would later 
throw bossa nova into the mix and release an album titled Mutations. In the past 
two decades, Beck's sound has evolved from trashy electropop to dreamy coun¬ 
try to sampledelica and back again. *1 Lately, though, his musical mutations have 
been spreading to a host of side projects, including Charlotte Gainsbourg's most 
recent work, the upcoming solo effort from Sonic Youth's Thurston Moore, and the 
Record Club cover albums that Beck records with pals {Yanni Live at the Acropolis, 
anyone?). Here's how Beck transmogrifies everything he touches. 


Lykke Li, “Get Some” (2010) 

Beck proves that all it takes is 
amped-us bass and a few turns 
of a knob to morph a Swed¬ 
ish chanteuse’s club hit into a 
macho, machine-driven jam. 

INXS, Kick (2010) The ’80s 
New Wave rockers were for¬ 
ever doomed to crappy juke¬ 
boxes and high school reunions 
until Beck and his posse (St. 
Vincent, plus members of Os 
Mutantes and Liars) reworked 
the group’s 1987 album into a 
truly new sensation. 
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LESS VIPTUAI 
MORE REALITY. 

Merge the real world and the game world 
with augmented reality games included on 
the Nintendo 3DS system. Simply place the 
AR Card faceup and watch as the surface 
morphs and a 3D dragon leaps to life right 
before your eyes. Then fire away. Plus, explore 
a world of 3D entertainment with games, 
photos and more. No glasses required. 
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SIDESHOWS 


PLAY // MUTANTS // ART // • 


Freaks and 
Geeks 



Mutants and freaks used to roam 
the US, fascinating sideshow-goers 
with strange acts and stranger 
looks. Today, a few troupes—with 
a mix of natural-born thrillers like 
Lobster Girl and self-modified 
monstrosities like Erik “the Liz- 
ardman” Sprague—keep the 
dream alive. Here are three of our 
still-freakin’ favorites. 

999 Eyes Freakshow 

Home Base: Austin, Texas 
An old-style traveling show, 999 
includes genuine genetic rarities 
like Jackie the Human Tripod (two 
arms, just one regulation-length 
leg) and Lobster Girl (clamp hands). 
Cofounder and emcee Samantha X 
says it’s a chance to “interact with 
people you’ve been told your entire 
life not to stare at.” 

Sideshows by the Seashore 

Home Base: Coney Island, N.Y. 
Sword-swallowers, fire-eaters, and 
contortionists make up the core 
of this troupe. But Coney Island is 
most famous as a mecca for trav¬ 
eling acts like the Lizardman (sur¬ 
gically forked tongue, filed teeth, 
face-horn implants, tattoos) and 
daredevil couple Tyler Fyre and 
Thrill Kill Jill. 

Venice Beach Freakshow 

Home Base: Venice, California 
This show is home to a five-legged 
dog and 22 living two-headed crea¬ 
tures, including a king snake named 
Laverne and Shirley. Humanwise, 
expect to see hairiest-fella-on-earth 
Larry the Wolf Boy and Electra, who 
sits in an electric chair and lights 
a gas-soaked torch with bolts from 
her tongue. 


text Joel Meares 
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See Creatures 


Japanese fisherman and artist iori Tomita 
transforms ocean life into psychedelic specimens. 


O f you're a fish, Iori Tomita can see right through you. Or 
at least he can after he's worked you over in his lab. A lifelong 
fisherman who studied ichthyology as an undergrad, the Japa¬ 
nese artist uses marine life he receives from fellow fishermen 
to create what he calls New World Transparent Specimens— 
sea creatures that have been transformed into DayGlo shells of their former 
selves. He first saw a sample of a fish that had been turned transparent at a 
university lecture six years ago, and since then he has used the same pres¬ 
ervation technique to make thousands of hypercolored cadavers, which he 
sells at the Tokyu Hands department store. «1 To produce the specimens, like 
the lumpfish shown here, Tomita first removes the scales and skin offish that 
have been preserved in formaldehyde. Next he soaks the creatures in a stain 
that dyes the cartilage blue. Tomita uses a digestive enzyme called trypsin, 
along with a host of other chemicals, to break down the proteins and muscles, 
halting the process just at the moment they become transparent but before 
they lose then* form. The bones are then stained with red dye, and the brilliant 
beast is preserved in ajar of glycerin. The extensive production takes five 
months to a year, but the result is an arresting look at the inner workings of 
underwater life. *1 The specimens will be on exhibit in May at Tokyo's Design 
Festa, and mobile apps featuring photos of Tomita's work are planned for 
release in March. “I want to show people the hidden side of natural beauty 
that they might miss out on ordinarily,'' he says. Mission accomplished. 


// CURIOSITIES // • 
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Ford Explorer 


Matthew Tyree Very nice looking SUV 
(CUV)? How capable off-road is this new 
Explorer to the previous generation? Can it 
hit the trails, back roads and no roads as 
well as the last? 
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CHANGING ROLES 


The Wire Connection 


How the cast members of HBO’s cult series 
left the gritty streets of Baltimore behind for 
the winding paths of Geekville. 








DAVID COSTABILEl 


BALTIMORE: 
Spineless news¬ 
paper editor 
GEEKVILLE: Guile¬ 
less meth-lab 
assistant on 
Breaking Bad 


IDRIS ELBA 


hbo's new series Game of Thrones, based 
on George R. R. Martin's epic fantasy novels, is 
being touted as a medieval Wire. Makes sense: 
Like the complex Baltimore crime drama 
(which ran five seasons on the network), 
Thrones boasts braided story lines, inscru¬ 
table colloquialisms, and a never-ending 
pursuit to crown a king. No coincidence, 
then, that Wire alum Aidan Gillen—who 
played oil-slick politician Tommy Carcetti— 
is among its stars. But we've noticed that 
Gillen is just one in a gang of former cast 
members who've made their way into geek 
culture. Our only question: Where's Snoop? 


BALTIMORE: Ruling 
the streets as emotionally 
unstable drug dealer 
Mario Stanfield 
GEEKVILLE: Absorbing 
people’s fears as Knox 
on Heroes 


TOM MCCARTHY 


CLARKE PETERS 


WENDELL PIERCE 


| BALTIMORE: 

Cigar-chomping detective Bunk 
Moreland. GEEKVILLE: After 
a cameo on Adult Swim’s Tim 
and Eric Awesome Show, Great 
Job!, Pierce headed down to the 
bayou for Wire creator David 
Simon’s follow-up series, Treme. 


AMY RYAN 


BALTIMORE: Quiet yet 
scrappy port author¬ 
ity officer Beadie Rus¬ 
sell GEEKVILLE: Her 
hardscrabble mom in 
Gone Baby Gone got 
an Oscar nod, but as 
quirky Holly on The 
Office, her Yoda voice 
won Michael’s heart. 


DOMINIC WEST 


_| BALTIMORE: 

Irascible detective Jimmy 
McNulty: What the f*@! did he 
do? GEEKVILLE: Played Greek 
politician Theron in 300, that’s 
what! Next: a princely turn in 
Andrew Stanton’s John Carter 
of Mars, slated for March 2012. 


ISIAH WHITLOCK JR. 


ANDRE ROYO 


MICHAEL K. WILLIAMS 


BALTIMORE: Suave 
yet lethal drug lord 
Stringer Bell 
GEEKVILLE: The Brit’s 
CV runs the gamut, 
from NATO general (28 
Weeks Later) to intui¬ 
tive detective (BBC’s 
Luther) to Norse deity 
(in upcoming film Thor). 


BALTIMORE: Jayson 
Blair had nothing 
on chronic fabulist 
Scott Templeton. 
GEEKVILLE: Direct¬ 
ing his ol’ pal Gillen 
in the Thrones pilot 


BALTIMORE: Whistling, 
gun-toting Omar Little, 
Robin of the ’hood 
GEEKVILLE: A support¬ 
ing role as Atlantic City 
power player Chalky 
White on HBO’s Board¬ 
walk Empire 


BALTIMORE: Clay Davis, 
a crooked state senator 
who ended up in deep 
sheeeit GEEKVILLE: 
After a stint as a sleazy 
PI on the short-lived 
series Rubicon, he hit 
the big screen as a 
conventioneer in indie 
comedy Cedar Rapids. 


BALTIMORE: Effer¬ 
vescent addict and 
informant Bubbles 
GEEKVILLE: Played 
roles in Numb3rs, 
Terminator: The 
Sarah Connor Chron¬ 
icles, Fringe, and 
Rainn Wilson’s dark 
comedy Super. 


LimiLdumi 

BALTIMORE: Over- 
ambitious mayor-to- 
be Tommy Carcetti 
GEEKVILLE: Under¬ 
handed royal adviser 
in HBO’s fantasy series 
Game of Thrones 


j BALTIMORE: 
Detective Lester Freamon, who 
worked wiretaps like Yo-Yo Ma 
on a cello. GEEKVILLE: Did voice 
work for Doctor Who animated 
series Dreamland and played 
parts in Life on Mars, Treme, and 
Damages. 


rcKHfrHMHa 

BALTIMORE: Lt. Cedric 
Daniels, ever-frustrated 
but always with a wink 
GEEKVILLE: Lost role is a 
distant dharmic vision, 
but he still remains on the 
Fringe as a special agent. 
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Available on 
Combo Pack and DVD 


With TRON: Legacy available on Blu-ray™ Combo Pack and DVD, we're 
offering a limited-time 15% savings on ESET Internet security products. 

SAVE 15% at www.eset.com/tron 

Hurry, offer ends May 15,2011. 

ESET delivers fast, proactive protection against 
viruses, spyware, spam and other cyber threats. 


Internet Security 












PLAY // 

MUTANTS // FILTER // • 

SIFTING THROUGH THE OPTIONS 

TRANSFORMING BAGS 

Does your luggage turn 
into a jacket? A tent? If not, 
it’s time for an upgrade. 




^ Victorinox Seefeld 
Convertible 

perfect for: The overstuffed 
executive geek factor: Mimics 
the versatility of a Swiss multi¬ 
tool by zipping from a hanging 
bag (for suits) into a duffel (for 
attic-bound souvenirs). Magni¬ 
fying glass and corkscrew sold 
separately. $335 


2 Tumi T-Tech 

Presidio Jefferson 
perfect FOR: The frequent flier 
geek factor: Efficiency is what 
separates the elite-status crowd 
from the greenhorns. This roller- 
backpack is built for warriors— 
road and off-road—with plenty 
of capacity and a convenient 
front laptop pocket so you can 
cruise through security. $295 


2 BBP Hamptons Hybrid 

perfect for: The indecisive 
courier geek factor: Messenger 
bags look cool and are handy for 
quick jaunts, but they suck for 
heavy loads or hiking the urban 
trail—or waiting for a TSA body 
scan. This hybrid converts from a 
single-strapper into a low-riding 
backpack to let both shoulders, 
er, shoulder the burden. $100 


4 Xip3 

perfect for: The narco- 
leptic nomad geek factor.- The 
downside of dressing in layers? 
You often end up carrying them 
around. Not this one: The Xip3 
folds from a jacket to a back¬ 
pack (hands-free!). Zip another 
way and it morphs into a pillow 
for a nap ... on a warm day, of 
course. $95 


2 JakPak 

PERFECT FOR: The sponta¬ 
neous camper geek FACTOR: For 
minimalist adventurers wanting 
to lighten their loads, the Jak¬ 
Pak is about as streamlined as 
it gets: The waterproof jacket 
unfurls into a sleeping bag and 
tent complete with mosquito 
netting. Also great for really 
romantic moonlight walks. $250 
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SYNERGY 

Unholy Alliances 

What happens when brands mingle 
a bit too much. 



I t’s a videogame that's based on a toy line that's based on a movie that's based on a theme park ride. The upcoming 
Lego Pirates of the Caribbean: The Video Game may be the most extreme example of what biz geeks call cobranding— 
marketing multiple brands in one product. You see it everywhere, from Betty Crocker Hershey's Ultimate Fudge Supreme 
Brownie Mix to the Ken Taco Hut (KFC, Taco Bell, and Pizza Hut in one restaurant!). The games featuring Lego-fied 
versions of Harry Potter, Batman, and Star Wars characters have grossed more than a billion dollars. When cobrand¬ 
ing goes wrong, however, the results can be dire—and hilarious. Here are some awesomely awful Frankenbrands. 



Monopoly Pedigree 
Dog Lovers’ Edition 

Wanna be the fire hydrant or the 
water bowl? This canine version 
swaps kennels for hotels and pup- 
themed pewter for the old iron 
and thimble. 

Kellogg’s John Deere 
Fruit Flavored Snacks 

“Treat yourself to some farm fun!” 
is the tagline. Chow down on a 
lemon-flavored gummy Gator HPX 
4x4 utility vehicle or a cherry- 
flavored barn or, mmmm, a grape- 
flavored pig. 

3M SpongeBob Musical Digital 
Thermometer 

Nothing says trustworthy pediatric 
medicine like a Nickelodeon char¬ 
acter. Plays the show’s theme song 
after it checks for fever, orally or 
rectally. “Are ya ready, kids?” 


text David Kushner 


illustration Miles Donovan 



// DECODE // • 


SOLVE THIS PUZZLE 

Double Header 


pop culture icons have turned 
mad scientist and converted their 
loved ones into two-headed mon¬ 
strosities. Match the mad scientist 
on the left with the clue on the right, 
then double up the answer for the 
name of the victim. For instance, 
mad scientist Betty Rubble's 
clue of “what Emeril shouts" 
would give you Bamm-Bamm. 


MAD SCIENTIST 

George Bailey 
Jiji the cat 
Mr. Burns 
Obi-Wan Kenobi 
Plucky Duck 


VICTIM CLUE 


Applesauce container 
San Diego attraction 
Can material 


It opens a door 
London lavatory 


Snowy the fox terrier 
Strong Bad 
Tubby Tompkins 
Wizard of Oz 


Support for a ballerina 
Tell’s weapon 


Vamoose & unbaked bread 
Word before pilot or Sunday 
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WHAM! POW! KA-CHING! 


It’s Biz Man! 


A new batch of comic book heroes is 
more briefcase than beefcake. 




ANY FREAK IN A COSTUME 

can sling webby wrist goo or pilot 
an invisible plane. But it takes a 
special breed of superhero to use 
the "higher authority close” to sell 
welding equipment to a steel fab¬ 
ricator. *1 At least that's the conclu¬ 
sion of SmarterComics' new line 
of books, which transforms 300- 
page business best sellers into 
rock-'em-sock-'em graphic novels. 
Gone are the adamantium-clawed 
avengers. Instead, these books 
feature a new kind of mutant- 
wonky business writers endowed 
with bulging brainpans and 
killer neologisms. *1 The books 
may lack traditional comic book 
heroics, but there is still plenty of 
excitement. Thrill! as Tom Hop¬ 
kins explains "how to develop a 
client participation technique into 
a powerful selling tool.” Cheer! 
as Overachievement scribe John 
Eliot promises, "I will teach you, 
too, to be quite abnormal.” But 
perhaps the unlikeliest super¬ 
hero of all is wired editor in 
chief Chris Anderson, whose 
Long Tail adaptation comes out 
April 16. In the first panel, he is 
shown carrying Earth—"the 
world the blockbuster built”— 
on his shoulders. And here we 



thought his only superpower 
was the ability to whiteboard 
any editor into submission. 


text Jennifer Alsever 
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SHELL SHILLING 


Turtles Forever 


These subterranean superheroes remain 
perpetually pubescent—and highly profitable. 




lenty of ’ 80 s franchises have tried—and failed—to comeback from the dead. 
So it may come as a surprise that, at nearly 30 years old, the Teenage Mutant Ninja 
Turtles are alive and kicking. The reptilian GMOs named after Renaissance mas¬ 
ters still have the world wrapped around their nunchakus, having spawned a global 
empire of four films, three TV shows, 21 videogames, one hair(less) metal band, a Jell-0 
libation, a mini pizza catapult, tur-Troll dolls, designer yarmulkes, scratch-and-sniff 
stickers, and sundry other schlock. We chart their enduring sludge-to-riches story. 


1984 The sewer dwellers 
emerge for the first time 
on the back of Gobb/edy- 
gook #7, a zine with 
only 150 known photo¬ 
copies, created by artists 
Peter Laird and Kevin 
Eastman. A four-volume 
comic series goes on 
to sell 1.25 million copies. 

1987 The mega-popular 
cartoon debuts, and the 
turtles get individually 
hued headbands. They also 
get bold new enemies: a 
disembodied brain named 
Krang and European cen¬ 
sors who slice out scenes 
involving Asian weaponry. 

1989 Konami sells 4 million 
NES cartridges of the inau¬ 
gural TMNT videogame, 

at the time second only to 
Super Mario Bros. 

1990 Four actors in anima- 
tronic suits plus celebrity 
voice-overs help the first 
film rake in $135 million. The 
turtles then go on the Pizza 
Hut-sponsored Coming 
Out of Their Shells concert 
tour, netting $40 million in 
ticket sales. 

1991 In the second movie, 
The Secret of the Ooze, rat- 
sensei Splinter delivers this 
pre-Matrix koan: “Do not 
confuse the specter of your 
origins with your present 
worth.” The film and video 
releases gross more than 
$100 million. 



1997 A live-action series, 
The Next Mutation, intro¬ 
duces a female turtle 
named Venus de Milo. The 
quintet cameos on Power 
Rangers in Space, where 
they’re caught hacking into 
the mainframe of the Astro 
Megaship. 

2003 Fox broadcasts a 
new Saturday morning car¬ 
toon, which picks up the 
darker vibes of the early 
comics. The show culmi¬ 
nates in a TV movie, Turtles 
Forever, wherein the 
aughties heroes encounter 
their retro-’80s selves. 

2007 In the first all-CG 
TMNT film, Splinter sends 
Leonardo to Central Amer¬ 
ica for some guerrilla 
retraining. The protags 
(sans Venus) are sum¬ 
moned from their day jobs 
to vanquish a cabal of time- 
stalking monsters. Box 
office bounty: $54.1 million. 

2009 For TMNT’s 25th anni¬ 
versary, Viacom buys the 
franchise for $60 million. 
Toymaker Playmates, which 
has taken in $2 billion from 
the Ninja Turtles, retains the 
global toy rights. 

2012 Transformers direc¬ 
tor Michael Bay, who spe¬ 
cializes in turning vintage 
hard-shell hybrids into 
smash hits, will produce 
a fifth film. Suggested 
title: There Will Be Ooze. 
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O ver since superman and Batman started palling around in 
World’s Finest, comic book culture has understood the power 
of interbred story lines. You have your Secret Wars and your 
Ultimate Alliances and your Crisis on Infinite Earths— multi¬ 
book extravaganzas in which various characters align to fight all manner 
of menace, not to mention one another. Always overblown, frequently 
ridiculous, and often parodied, these time-shifting team-ups provide new 
building blocks from which comic book universes evolve and grow. They 
can be awesome, but if they suck, at least they do so in a memorable way. 


Problem is, this doesn't translate well to 
movies, which lean heavily on comic books 
for money-minting source material. Live- 
action superhero movie serials tend to fol¬ 
low a predictable pattern of degeneration as 
elements get piled on: Origin, Best in Series, 
Serious Decline, and Gay Camp. Some never 
get that far, and others, like Sam Raimi's 
Spider-Man films, combine the third and 
fourth steps. If superhero movies can't pull 
off a quartet without blowing apart, how can 
we expect them to deliver effective team- 
ups across multiple sequels? 

Yet there was Samuel L. Jackson after the 
closing credits of Iron Man, uttering the 
words "I'm here to talk to you about the 
Avengers Initiative." With this line, Marvel 
superhero movies became less about what 
was happening onscreen and more about 
the tease to two movies ahead, indicating 
who would be the next star in the suddenly 


expanding Marvel movie universe. This was 
writ huge in the messy second half of Iron 
Man 2, which featured Scarlett Johansson 
in appealing black Lycra and enough plot 
points to fuel six movies. By then, everyone 
knew that Marvel's smorgasbord Aveng¬ 
ers was scheduled for 2012 and that this 
year's Thor and Captain America flicks were 
really just signposts, placeholders to the 
main event, directed by Joss Whedon and 
featuring Iron Man, the Hulk, Thor, Captain 
America, the Black Widow, Nick Fury, and— 
omigod, they're really making TheAvengersl 
But when it comes to superhero movies, 
we're all skeptical, and Jon Favreau seemed 
to confirm our fears when the announcement 
came down that he wouldn’t be directing Iron 


Man 3. "In theory. Iron Man 3 is 
going to be a sequel or continuation 
of Thor, the Hulk, Captain America, 
and the Avengers," he said. "This 
whole world... I have no idea what 
it is. I don't think they do, either." 

Comic books can do crossovers 
because they're controlled over a 
period of years by a small group of 
guys and obsessed over by a core 
set of fans. They can also reboot 
whenever they want. Movies, on 
the other hand, get one shot, at out¬ 
rageous cost, and their collection 
of executives can boast less stabil¬ 
ity than a Major League bull pen. 

So The Avengers has its work cut 
out for it. It does seem well cast, 
with a nice mix of Oscar nominees 
and interchangeable hunks of beef, 
and it might have the right direc¬ 
tor. Whedon specializes in broadly 
drawn yet believable characters 
that he moves well through pre¬ 
posterous action scenarios. He's 
also good at the kind of winking 
dialog that keeps viewers from 
confusing the events onscreen 
with something important. 

We won't be the only ones watching who 
know that the future of supermovies is on the 
line. If you believe the rumors that this sum¬ 
mer's Green Lantern movie is a precursor to a 
Justice League project (oh, please be true!), 
then someone will have to take charge of that 
massive team-up. The Avengers needs to get 
it right, and that will not be easy. After all, in 
the hands of an industry that once thought 
George Clooney's and Chris O'Donnell's nipple 
suits were a good idea, Thor fighting along¬ 
side the Incredible Hulk is no guaranteed 
awesome thing, even on infinite earths. DU 

Guest columnist neal pollack (alternadad 
@gmail.com) wrote about the music service 
Spotify in issue 19.01. 
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GROUP DYNAMICS 


AVENGERS ASSEMBLE! 


Captain America. Thor. Iron Man. The Hulk. All together. Hope it doesn’t suck. 
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CYBERCRIMINALS CAN DO SERIOUS DAMAGE 


Will you allow them to shatter your confidence in technology to the point 
where you regress to 8-tracks and overhead projectors? Or will you deny it? 

Protect yourself with Norton Internet Security 2011, ranked #1 in protection and performance.* 


• Detects and stops cyberattacks 

• Blocks dangerous downloads 

• Identifies unsafe websites 

everyclickmatters.com 

^Source: Norton.com/passmark2011, Norton.com/dennislabs2011 



CUSTOM IPHONE, IPAD & 
.NET APPLICATIONS 

From one of the largest mobile app 
developers in the world. 

We specialize in 3D animations and 
applications for every major mobile & 
backend platform, including iPhone, iPad, 
Android, BlackBerry, Windows Phone, 
Symbian, .Net, PHP, and ColdFusion. 

W: zco.com 
t: 603-881-9200 



WONDERCON 2011 
APRIL 1-3, SAN FRANCISCO 



WonderCon, one of the country’s 
most popular comics and pop culture 
conventions, returns to San Francisco’s 
Moscone Center, April 1-3, 2011. Featuring 
a massive Exhibit Hall showcasing every 
major comics publisher, WonderCon 
welcomes hundreds of comics, movie, and 
television professionals, with exclusive 
presentations from Hollywood’s major 
movie studios and television networks. 
wondercon.org 



WonderCon 
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AN UNCONVENTIONAL CEO 

Ten years and 24,000 employees later, cofounder 
Larry Page retakes the top job at Google. 

His goal: to run the company like a startup again. 



ONE AFTERNOON ABOUT 

12 years ago, Larry Page and 
Sergey Brin gave John Doerr 
a call. A few months earlier, 
the Google cofounders had 
accepted $12.5 million from 
Kleiner Perkins Caufield & 

Byers, Doerr's venture-capital 
firm, as well as an equal amount 
from Sequoia Capital. When 

they took the cash, they agreed that they would hire an outsider to replace Page as CEO, 
a common strategy to provide "adult supervision” to inexperienced founders. But now 
they were reneging. "They said, 'We've changed our mind. We think we can run the com¬ 
pany between the two of us,''' Doerr recalls. 

Doerr's first instinct was to immediately sell his shares, but he held off. He made Page 
and Brin an offer: He would set up meetings for them with the most brilliant CEOs in 
Silicon Valley, so they could get a better sense of what the job entailed. "After that,'' he 
told them, "if you think we should do a search, we will. And if you don't want to, then 


I'll make a decision about that.'' Page and 
Brin took a Magical Mystery Tour of high 
tech royalty: Apple's Steve Jobs, Intel's 
Andy Grove, Intuit's Scott Cook, Amazon 
.corn's Jeff Bezos, and others. Then they 
came back to Doerr. 

"We agree with you,'' they told him; they 
were ready to hire a CEO. But they would 
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And Fusion is the most fuel-efficient in America, 
which is a pretty big place, with a lot of potential 
competition. Or not much competition at all, 
depending on how you’re measuring it. 


Either way, it’s definitely good news for Ford, 
for Fusion and for its drivers. 

Think about it- 

who wouldn’t love 
the Fusion Hybrid 
getting 41 city mpg? 

Well, now that we think about it, 
the 2011 Camry Hybrid, for one. 

Fusion beats it by a full 10 mpg in the city. 


OK, so sure, Camry probably 
isn’t one of Fusion’s biggest fans. 
But, since Fusion is a hybrid, 
let’s hope we can find common 
ground in the fact that 

its superior 
fuel economy 

(sometimes it uses no gas at all!) 

is better for the environment. 


Seriously, 

just look at that claim, will you? 

It’s quite the loaded statement. 


First off, 

don’t overlook the fact that 
it’s a2011. It’s easy to do, 
but2077 means it’s new. 
Shiny and fresh, full of 
promise and possibilities. 


Let’s 

break 


down, 


So, in the grand scheme of things, the 2011 Fusion 
Hybrid is doing some good for all of us. Even for the 
2011 Camry Hybrid. You’re welcome, Camry Hybrid. 


Next 

- and this is a big one - 
it’s the most fuel-efficient. 
Igu^-jLThat means it has 
'IdtiiJ' best-in-its-class mpg 

And how many can say they’re 
the best in their category? 

Usually only one. And in this case, 
it’s the Fusion Hybrid. 


*EPA-estimated 41 city/36 hwy/39 combined mpg. Actual mileage will vary. 
Midsize class per R. L. Polk & Co. vs. 2010/2011 competitors. 


Midsize 


What does that mean exactly? 


It means the 

41 city mpg 

2011 Fusion Hybrid 
has a lot to say. 


So there you have it. 

| FUSION 
nHYBRID. 

The most fuel-efficient 
midsize sedan in America: 


If you’re thirsty for more 
fuel economy info, you 
can find more of it, plus 
reactions from real 
Fusion owners, at 


ford.com 


Drive one. 
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only consider one person: Steve Jobs. 

Happily Doerr was able to persuade them 
to widen their net and would soon introduce 
them to Eric Schmidt, who took the CEO 
spot in 2001. The first couple of years were 
rocky. As late as 2002, the founders still 
sounded bitter when discussing Schmidt's 
hire. Investors, Brin told a reporter, “feel 
more comfortable with us" now that they 
didn't need to worry what “two hooligans 
are going to do with their millions." But 
as the years went by, and as Google under 
Schmidt grew into the third-largest tech¬ 
nology company in the world, Page and Brin 
came to genuinely appreciate their CEO. 
Page would later describe hiring Schmidt 
as “brilliant." 

Now, after a 10-year run in which Google's 
revenues grew from less than $100 million 
to almost $30 billion, Page is finally CEO 
again, a role he always felt he could handle. 
The general public may not appreciate the 
magnitude of the change—to most, Page is 
just one of the seemingly interchangeable 
pair of wacky “Google guys." But Page is sui 
generis and could potentially have the kind 
of impact Bill Gates and Steve Jobs have 
had. Nobody better encapsulates Google's 
ambitions, its ethics, and its worldview. At 
the same time, Page can be eccentric, arro¬ 
gant, and secretive. Under his leadership, 
the company will be even harder to predict. 

Google's 2004 pre-IPO filing with the SEC 
included a note from Page to prospective 
shareholders. In it, he famously warned 
that “Google is not a conventional com¬ 
pany. We do not intend to become one." In 
the ensuing years, Google made good on 
that promise. But under its ruling troika, 
Schmidt helped balance the founders' idio¬ 
syncratic urges with more traditional prac¬ 
tices. With Page taking the helm, no one is 
sure how—or if—that delicate balance will 
be maintained. Now the company is in the 
hands of a true corporate radical. 

A few ingredients in Larry Page's stew of 
traits stand out unmistakably. He is brainy, 
he is confident, he is parsimonious with 
social interaction. But the dominant flavor 
in the dish is his boundless ambition, both 
to excel individually and to improve the 


conditions of the planet at large. He sees 
the historic technology boom as a chance to 
realize such ambitions and sees those who 
fail to do so as shamelessly squandering the 
opportunity. To Page, the only true failure 
is not attempting the audacious. “Even if 
you fail at your ambitious thing, it's very 
hard to fail completely," he says. “That's 
the thing that people don't get." 

Page is a reflexive champion of big— 
sometimes quixotic—ideas. Even Googlers, 
no Luddites themselves, joke that Page 
“went to the future and came back to tell 
us about it." One engineer recounts the time 
he went to discuss an ill-fated project with 
Page and ended up talking about the finer 
points of nuclear fusion. “What Larry asks 
himself is not 'How can I help this person?'" 
he says. “Instead he's asking himself, 'Ten 
years from now, what is going to have the 
maximum impact on humanity?'" 

Page's mandate now is to renew Google's 
energy and drive, and in some ways he is 
the perfect person to perform that task. He 
is also perhaps the quirkiest person to ever 
run a $30 billion company. Google has had 
a wild ride over its first 12 years. It's about 
to get even wilder. 


“you can't understand google," vice 
president Marissa Mayer says, “unless you 
know that both Larry and Sergey were Mon- 
tessori kids." She's referring to schools 
based on the educational philosophy of 
Maria Montessori, an Italian physician born 
in 1870 who believed that children should be 
allowed the freedom to pursue their inter¬ 
ests. “In a Montessori school, you go paint 
because you have something to express 
or you just want to do it that afternoon, 
not because the teacher said so," she says. 
“This is baked into how Larry and Sergey 
approach problems. They're always ask¬ 
ing, why should it be like that? It's the way 
their brains were programmed early on." 

Page grew up in East Lansing, Michigan, 
where his father taught computer science at 
Michigan State. He wanted to be an inventor, 
not simply because of his interests and abili- 
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ties in math and technology but because, he 
says, “I really wanted to change the world/' 
Page was not a social animal—those who 
interacted with him often wondered if there 
were a jigger of Asperger's in the mix—and 
he could unnerve people by simply not talk¬ 
ing. But when he did speak, he often came 
out with ideas that bordered on the fan¬ 
tastic. As an undergraduate at the Univer¬ 
sity of Michigan, he became obsessed with 


transportation and drew up plans to replace 
the school's mundane bus network with an 
elaborate monorail system, providing a 
“futuristic" commute between the dorms 
and the classrooms. 

Page's ideas may have been fantastic, 
but his vision always extended to the com¬ 
mercial. “From when I was 12,1 knew I was 
going to start a company," he says. In 1995, 
he went to Stanford to pursue his gradu¬ 
ate degree. It was not only the best place 
to study computer science but, because 
of the Internet boom, was also the world 
capital of entrepreneurial ambition. Page 
had been impressed by the biography of 
Nikola Tesla, the brilliant Serb scientist 
who died in obscurity, despite contribu¬ 
tions that arguably matched Thomas Edi¬ 
son's. “It was a sad story," Page says. “I feel 
like he could've accomplished much more 
if he had more resources. And he had trou¬ 
ble commercializing the stuff he did. Prob¬ 
ably more trouble than he should've had. I 
think that was a good lesson. I didn't want 
to just invent things, I also wanted to make 
the world better." 

Page did invent something. In collabora¬ 
tion with Sergey Brin, a classmate he'd met 
in the spring of1995, he created BackRub, a 
search engine that used the linking struc¬ 
ture of the web to deliver results superior 


to those of the best commercial products 
of the time. At first Page and Brin, reluctant 
to leave the PhD program, tried to license 
the technology to existing web companies. 
When they failed, they renamed their search 
engine Google, formed their own company, 
and sought funding. 

“If the company failed, too bad," Page 
says. “We were really going to be able to 
do something that mattered." 


While both founders were technical and 
imaginative, Page was the driver of the 
vision. “Larry always wanted it to be a big¬ 
ger thing—as soon as the opportunity pre¬ 
sented, it was full speed ahead," says Craig 
Silverstein, Google's first employee. “I don't 
think Sergey has that drive to the same 
extent Larry does. I don't feel as confident 
saying what would've happened had Ser¬ 
gey called all the shots." 

Even after Schmidt came aboard, Page 
continued to set the core precepts of the 
company. Page wanted everyone at Google 
to think big. It was a defining habit for him. 
When someone pitched an idea. Page would 
invariably counter with a variation that was 
an order of magnitude more ambitious. In 
2003, when executives met to consider open¬ 
ing engineering offices overseas, Schmidt 
asked Page how quickly he would like to grow. 

“How many engineers does Microsoft 
have?" Page asked. 

About 25,000, he was told. 

“We should have a million," Page said, in 
all seriousness. 

At that point, Schmidt put an avuncular 
hand on Page's shoulder and brought him 
back to the real world. Now, with Page as 
CEO, that hand is less likely to be there. 

What will that mean? If history is any 
guide, Page's idealistic impulses could 


result in a vaster, more sprawling com¬ 
pany. In 2008, Google participated in an 
FCC auction for radio spectrum to be used 
for mobile broadband. By the terms of the 
auction, if the spectrum was sold above 
a certain price, the winner would have to 
allow other companies to run devices on 
their networks—something Google strongly 
favored but that telecom companies dearly 
hoped to avoid. Google executives wor¬ 
ried that the telecoms would 
conspire to keep bidding below 
that baseline price. So the com¬ 
pany got involved in a high- 
stakes game of chicken. Google 
would bid on the spectrum, high 
enough to get it over the thresh¬ 
old, and then bow out. It left 
Google potentially vulnerable; 
if nobody else topped its bid, 
the company would be stuck with a multi- 
billion-dollar piece of spectrum that it was 
unequipped to exploit. “Google definitely 
wanted to lose," the company's chief econ¬ 
omist, Hal Varian, says. To Google's great 
relief, Verizon did top its bid, and the com¬ 
pany was off the hook. 

It turns out, though, that Page had other 
ideas—according to Richard Whitt, the 
Google policy person who headed the auc¬ 
tion effort, Page urged Google to consider 
topping the Verizon bid. Later, he justi¬ 
fied the impulse by a kind of circular logic. 
“Obviously, you wouldn't have made the 
bid if you thought you were wasting your 
money," he said. “If someone else bids, you 
know you're probably not wasting your 
money. So that means you might be will¬ 
ing to pay more. And so you've really got 
to think about that." (Ultimately, Google 
let Verizon's bid stand.) 

“Larry always has far-fetched ideas that 
may be very difficult to do," Google software 
engineer Eric Veach says. “And he wants 
them done now." In the early 2000s, Veach 
worked on what would become the compa¬ 
ny's advertising system. Page was adamant 
that the program be simple and scalable- 
advertisers shouldn't have to deal with sales¬ 
people, pick keywords, or do anything more 
than give their credit card number. That 


Page proposed taking payments 
appropriate to the home country—in 
Uzbekistan, Google could take goats 




approach helped create the most successful 
Internet commerce product in history. But 
some other suggestions were baffling. Dur¬ 
ing one session, Veach pointed out that not 
all countries commonly used credit cards. 
Page proposed taking payments appropri¬ 
ate to the home country—in Uzbekistan, he 
suggested, Google could take its payment 
in goats. “Maybe we can get to that/' Veach 
responded, “but first let's make sure we can 
take Visa and MasterCard." 

Still, even as CEO, Page's nuttier instincts 
will be tempered by those around him. 
Indeed, Googlers have learned that the 
best way to counter some of his more 
problematic idiosyncrasies is not by hav¬ 
ing a frank discussion but through misdi¬ 
rection. For instance, Wesley Chan, a top 
production designer, fundamentally dis¬ 
agrees with Page's ideas on product design. 
But he has learned that instead of argu¬ 
ing his case with Page, a better strategy is 
“giving him shiny objects to play with." At 
the beginning of one Google Voice prod¬ 
uct review, for instance, he offered Page 
and Brin the opportunity to pick their 
own phone numbers for the new service. 
For the next hour, the two brainstormed 
sequences that embodied math¬ 
ematical puns while the prod¬ 
uct sailed through the review. 

But while it's easy to scoff at 
Page's quirks—his odd obses¬ 
sions, his unrealistic expec¬ 
tations, his impatience for a 
future dangling out of imme¬ 
diate reach—sometimes his 
seemingly crazy ideas wind up 
creating breakthrough inno¬ 
vations, and skeptical Googlers wind up 
admitting Page was right, after all. That was 
the reaction in 2003 when Denise Griffin, 
the person in charge of Google's small cus¬ 
tomer-support team, asked Page for a larger 
staff. Instead, he told her that the whole 
idea of customer support was ridiculous. 
Rather than assuming the unscalable task 
of answering users one by one, Page said, 
Google should enable users to answer one 
another's questions. The idea ran so coun¬ 
ter to accepted practice that Griffin felt like 


she was about to lose her mind. But Google 
implemented Page's suggestion, creating 
a system called Google Forums, which let 
users share knowledge and answer one 
another's customer-support questions. It 
worked, and thereafter Griffin cited it as 
evidence of Page's instinctive brilliance. 


one complaint of the current, super¬ 
sized version of Google Inc. is that bureau¬ 
cracy slows down progress. Expect that 
to change, because speed is one of Page's 
primary obsessions. “He's always mea¬ 
suring everything," early Googler Megan 
Smith says. She was once walking with Page 
down a street in Morocco when he suddenly 
dragged her into an Internet cafe. Immedi¬ 
ately, he began timing how long it took web 
pages to load into a browser there. 

“When people do demos and they're slow, 
I'm known to count sometimes," Page says. 
“One one-thousand, two one-thousand. 
That tends to get people's attention." Paul 
Buchheit, the creator of Gmail, remembers 
performing an early demo of that service in 
Page's office. Page made a face and told him 


that it was way too slow. Buchheit objected, 
but Page reiterated his complaint, charging 
that it was taking at least 600 milliseconds 
to reload. Buchheit thought, “You can't 
know that." But when he got back to his 
office he checked the server logs. Six hun¬ 
dred milliseconds. “He nailed it," Buchheit 
says. (Page's fixation on speed probably 
drives his notorious bias toward utilitar¬ 
ian-some say boring—design. He main¬ 
tains a militant opposition to eye-catching 
animations, transitions, or anything that 


veers from stark simplicity.) 

When Schmidt was at the helm, Page was 
free to pursue whatever interested him. He 
devoted himself to passion projects that 
he felt could make the biggest impact on 
the company. It was Page who asked for an 
interview with the head of a small mobile 
software startup called Android—startling 
its founder, Andy Rubin, by asking to buy 
the company. Rubin is now vice president of 
engineering at Google, and Android is one 
of the company's biggest assets. 

It was also Page who dreamed of digitiz¬ 
ing the world's books. Many assumed the 
task was impossible, but Page refused to 
accept that. It might be expensive, but of 
course it was possible. To figure out just how 
much time it would take, Page and Marissa 
Mayer jury-rigged a book scanner in his 
office, coordinating Mayer's page-turning 
to a metronome. Then he filled up spread¬ 
sheets with calculations: how many pages 
he would need to scan, how much it would 
cost to scan each page, how much stor¬ 
age he would need. Eventually, he became 
convinced that the costs and timing were 
reasonable. What astounded him was that 
even his spreadsheets didn't dissolve the 


skepticism of those with whom he shared his 
scheme. “I'd run through the numbers with 
people and they wouldn't believe them,'" 
he later said. “So eventually I just did it." 

Page was disappointed when critics glossed 
over the benefits of the book search project 
and launched a series of legal challenges that 
might eventually sink it. “Do you really want 
the whole world not to have access to human 
knowledge as contained in books?" Page asks. 
“You've just got to think about that from a 
societal point of view." He chalked up a lot of 


“When peopledodemosand they’re 
slow, I’m known to count out loud,” 
Page says.“It gets people’s attention.” 
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the opposition's passion as phony—a negoti¬ 
ating tactic. Page also says that, while privacy 
is important to him, he thinks the criticism of 
Google's privacy policies is often overblown. 
"There's a 10 percent chance of any prod¬ 
uct becoming an issue, and it's not possible 
to predict which one," he says. "Oftentimes 
the thing that people are upset about isn't 
the actual thing they should be upset about." 

Page's blithe dismissal of Google's crit¬ 
ics is impolitic at the least. And his black- 
and-white view of corporate morality—with 


Google always wearing white—has probably 
contributed to some of the damage the com¬ 
pany's reputation has sustained in recent 
years. Yet his refusal to dwell on shades of 
gray has also given him the fortitude to order 
up risky moon shots, like Book Search and 
Google's recently announced autonomous 
vehicle project. Critics said that the latter 
effort was an indulgent distraction. But if 
you take into account Page's core vision- 
making Google into a learning machine that 
processes massive data—it's easy to see how 
the self-driving cars, loaded with lasers and 
sensors that continuously gather informa¬ 
tion, fit into it. "This is all information," says 
Sebastian Thrun, the AI scientist who heads 
the project. "And it will make our physical 
world more accessible." Even more satis¬ 
fying for Google, some people considered 
it impossible. With Page in charge, Google 
will undoubtedly take on more moon shots. 


page has one task that may indeed prove 
to be impossible: making a company of more 
than 24,000 employees act like a startup. 


Page and Brin have long been obsessed 
with keeping Google nimble—an impulse 
that sometimes leads them toward sim¬ 
ple denial. As early as 2001, as the com¬ 
pany reached 400 employees, Page worried 
that a growing layer of middle managers 
would bog it down. So he and Brin came up 
with a radical solution: They decided to do 
away with managers entirely. The HR team 
begged them not to, but the founders went 
ahead with the plan. When it soon became 
clear that the idea was a disaster—more 


than 100 people were reporting directly 
to an overwhelmed head of engineering— 
Google quietly reinstated the managers. But 
it was only the beginning of a long struggle 
to maintain the speed and hunger of a small 
company even as it grew. 

One way Page tries to keep his finger on 
Google's pulse is his insistence on sign¬ 
ing off on every new hire—so far he's vet¬ 
ted well over 30,000. For every candidate, 
he is given a compressed version of the 
lengthy packet created by the company's 
hiring council, generated by custom soft¬ 
ware that allows Page to quickly scan the 
salient data. He gets a set every week and 
usually returns them with his approvals— 
or in some cases bounces—in three or four 
days. "It helps me to know what's really 
going on," he says. 

Page has little patience for the bureau¬ 
cracy that most large companies require. 
In 2007, he noticed that having an assis¬ 
tant made it easier for his coworkers to 
schedule meetings with him. "Most people 
aren't willing to ask me if they want to meet 
with me," he says. "They're happy to ask 
an assistant." That was an undesirable sit¬ 


uation, Page says, "because my favorite 
meeting is the absence of meetings." So 
one day, Brin and Page abruptly got rid of 
their assistants. Anyone who wanted to talk 
to them had to stalk them. Like the plane 
spotters who log the peregrinations of air¬ 
craft, Googlers often swap data concern¬ 
ing Page's and Brin's ambulatory patterns. 
Even so, it can sometimes be tricky to catch 
Page; he is a master of the drive-by greet¬ 
ing, flashing a wide, happy-to-see-you smile 
while slightly picking up his pace, leaving 
a potential interlocutor talking 
to his receding back. 

But Page's least favorite 
interactions are with the press. 
"Larry can be a very, very sen¬ 
sitive and good person," says 
a former PR employee. "But he 
has major trust issues and few 
social graces." 

The question now is whether 
Page has developed the toler¬ 
ance, will, and grace to dis¬ 
patch the mundane duties of a CEO while 
still retaining the qualities that make him 
unique. Schmidt seems to think that Page 
has grown into the role. "Sergey and Larry 
are not kids anymore," he told me in early 
2010. "They are in their midthirties, accom¬ 
plished senior executives in our industry. 
They are learning machines, and 10 years 
after founding the company, they're much 
more experienced than you'd ever imag¬ 
ine." When he announced in January that 
Page would assume the CEO role, Schmidt 
was more specific. "Larry is ready," he 
said. Later that day, he tweeted his fur¬ 
ther approval: "Day to day adult supervi¬ 
sion no longer needed!" 

The accuracy of that statement remains 
to be seen. But within days of the announce¬ 
ment, Googlers took note of a development 
that seemed to indicate the new CEO was 
growing into the position: Larry Page has 
taken on an administrative assistant. DS 
//////////////^^^^ 

Adapted from In the Plex: How Google 
Thinks , Works, and Shapes Our Lives, 
copyright ©2011 Steven Levy, to be pub¬ 
lished by Simon & Schuster in April. 


Page signs off on every new hi re. So 
far he’s vetted over 30,000. “It helps me 
know what’s really going on,” he says. 
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If you can think it, 

you can build it. Used 
to be that a home 
workshop project 
began with a jigsaw, 
some screws, and a big 
bottle of wood glue. 
But DIY has gone digi¬ 
tal: Projects now begin 
as bits that are trans¬ 
formed into atoms. 
Today’s makers can 
design and manufac¬ 
ture just about any¬ 
thing, from a wearable 
light show to custom 
bike components. 

The tools and technolo¬ 
gies may sound bewil¬ 
dering—CNC, CAD, 
Arduino—but they’re 
simple to use. (Yes, 
even for you.) Here’s 
how to get started now. 
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How do you 
get started 
withan Arduino 
project? 

How do you 
make yourown 
circuit boards? 

What’s a 
wave shield? 


Limor Fried 
knows. 


The maker turned 
entrepreneur talks shop with 
wired’s Chris Anderson. 
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Limor Fried is a maker's maker. Sure, she's got prime 
geek credentials: She earned an electrical engineering 
degree from MIT, invented several delightfully nerdy 
things to do with Altoid tins, and reverse-engineered 
the legendary Roland TB-303 synthesizer. Now she runs 
Adafruit Industries, a New York City company that makes 
open source electronics kits and components for the 
growing tide of DIYers who are inventing the future. But 
that's not why she's on the cover of wired . This is why: 


1. She created the Tweet-a-Watt, which combines an off-the-shelf Kill A 
Watt power meter with an Arduino computer board and an XBee wire¬ 
less module. It sends data about your electricity consumption to Twitter. 

2. She produces the insanely geeky Ask an Engineer video chats, like the 
one on using electroluminescent wire to make your own Tron laptop bag. 

3. She’s one of a small number of people responsible for the Arduino 
revolution in the US. Grazie! 

4. She’s leading the open source hardware movement, which may soon 
join open source software as a world-changing phenomenon that 
reinvents everything from business models to invention itself. 

5. She hosted a contest to hack the Microsoft Kinect. The $3,000 prize 
was won in days. 

6 . She runs a pick-and-place machine (a circuit-board-assembling 
robot) in the heart of Manhattan. 

7. She wrote her own postal, FedEx, and UPS interfacing software, 
an essential tool for any small ecommerce company. 

8. Adafruit has one of the best open source electronics blogs out there 
(in part due to Fried’s business partner, Phillip Torrone, a legend¬ 
ary hardware-hacking evangelist). I learned practically everything 
I know about electronics from her. 

9. She created one of the first community-led electronics compa¬ 
nies. At Adafruit, the forums come first and the founders’ voices 
are front and center. This is the way companies should work. 

10. Her cat is named MOSFET, as in the metal-oxide-semiconductor 
field-effect transistor. 



chris anderson: We’ve had the notion of 
garages, workshops, sheds, and DIY tinkering 
for a long time. And yet there’s a sense that 
something’s different now. What character¬ 
izes the 21st-century maker model to you? 


At Adafruit’s 
New York head¬ 
quarters, where 
accelerometers 
and tiny OLED 
displays count 
as office sup¬ 
plies, even plas¬ 
tic cups are put 
to inventive use. 


limorfried: One of the things about doing 


projects is that documenting them and shar¬ 


ing them with people used to be really dif¬ 
ficult. Now we see so many people putting 
up videos, and it’s so easy. I can make a five- 
minute video in an hour, with a preface and 


edits and nice audio and everything. And I 
think that makes a difference, because when 


people are exposed to this stuff and they actu¬ 
ally get to see it, they get inspired. 

There are also so many really great web¬ 
sites where people can share their proj¬ 
ects. We have Instructables and iFixit and 


Etsy and Make and Hack a Day and our own 
Adafruit. So people who used to do this stuff 
alone now have even more community. It 
used to be just freaks in garages; now it’s 
freaks in garages working together. 

And finally, I think we’re actually in a sweet 
spot where we’ve kind of captured what 
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Phillip Torrone likes to call “skateboarding 
culture.” Where skateboarding used to be 
just skateboarding, now skateboarding has 
turned into a video-sharing competition 
hobby. It seriously raises the bar. 

For example, at Adafruit we'll make a 
“wave shield” [an audio-playing add-on for 
an Arduino development board], and we'll 
show a simple demo. That's the first entry. 
Then somebody will turn it into a talking 
alarm clock. And then a week later someone 
will make a Professor X steampunk chair 
that makes strange sounds and produces a 
vodka-distilled drink at the same time. So 
there's always this sense of one-upmanship. 

How important is it that so many of these 
projects can be saved in digital form and 
traded online? 

Sharing the files is just the accelerant. In the 
past, you've always been able to read about 
other people's projects and watch them on 
TV. But there's been this separation between 
you and what was done. Today when people 
post their laser cutter files, it's easy. You can 


pick and choose from existing technologies 
and other people's work. I don't think it's 
cheating—I think people are really learn¬ 
ing. And here again, they have to one-up. 
You can't just make the same alarm clock 
that talks to you in the morning; you have to 
do something cooler and better and brighter 
and faster and, you know, geekier. 


I remember when I was a kid, I subscribed 
to Popular Mechanics. And in the back there 
were always these little classified ads where 
you could buy blueprints and plans. I remem¬ 
ber one for a submarine. I dutifully paid my 
$4.99 or whatever, and the plans arrived in 
a big thick envelope. And the first part you 
needed was a P51 external fuel tank. Where 
was I supposed to find that? 

Exactly! I used to sew a lot. So pre-Internet 
I would do sewing projects at home. And 
again, there were magazines where in the 
back you could buy patterns. But then you 
got the pattern and you could kind of get it 
working and figure it out, but you didn't know 
what it was supposed to look like really, and 


The New 

Maker 

Toolbox 

MARK FRAUENFELDER, editor in 
chief of Make magazine, explains 
what’s inside the 21st-century 
maker’s arsenal. 

Computer-Aided 
Design Software 

CAD software can be used to 
make 3-D models of your proj¬ 
ect. Just a few years ago, most 
CAD packages were prohibitively 
expensive, hard to use, or both. 
But today you can get excellent 
3-D design software for less than 
$100. Solid modeling tools like 
Alibre Design Personal Edition 
($99) let you work on individual 
components and see how they 
fit together in a larger assembly. 
“Wire mesh” programs such as 
Google SketchUp and Blender can 
be downloaded for free. 

Computer Numerical 
Control Machines 

After you’ve used your CAD soft¬ 
ware to design a gear for your 
robot or a new kind of brake cali¬ 
per for your mountain bike, you 
can manufacture these parts 
using CNC equipment. These 
machines take your CAD data 
and carve the part out of a solid 
piece of stock, such as aluminum, 
wood, or plastic. The most com¬ 
mon types of CNC machines are 
mills and lathes. A mill has a high¬ 
speed rotating bit that moves 
relative to the stock along three 
axes. A lathe, by contrast, spins 
the stock itself while a station¬ 
ary blade carves away material. 
CNC equipment can also be used 
to drill and engrave material. 
Desktop models like the Taig 
Tools CNC Mill start at about 
$2,000, but many makers opt to 
build their own machines for less 
than a grand. For more power¬ 
ful equipment, you can join Tech- 
Shop, which provides access to 
CNC machinery at three (soon to 
be seven) locations nationwide, 
plus the training to use it. 
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3-D Printers 

Unlike mills and lathes, which make 
parts by removing material from 
a solid block of stock, 3-D printers 
make physical objects by adding 
material a little at a time. Several 
kinds of 3-D printing technologies 
are available. Selective laser sinter¬ 
ing uses high-temperature lasers 
to melt powdered metal or plastic 
into durable 3-D parts. In stereo¬ 
lithography, a laser solidifies photo¬ 
sensitive liquid polymer, layer by 
layer, while laminated object manu¬ 
facturing uses glue to bond layers 
of material that have been cut 
by a blade or a laser-cutter. Maker- 
Bot’s entry-level 3-D printer, 
the Thing-O-Matic ($1,300), uses 
fused deposition modeling to 
melt a filament—made of the same 
plastic used in Lego bricks—fed 
from a spool to its heated nozzle. 

Arduino Microcontroller 

This $30 open source device allows 
designers and artists to make inter¬ 
active objects. Want a box that dis¬ 
penses a gumball when you give 
it a secret knock? How about a fully 
automated yogurt maker or a wire¬ 
less backyard weather station? 

An Arduino board can help you 
realize these projects in a fraction 
of the time it would take with dis¬ 
crete components. You connect 
things to its input pins (sensors, 
say, or buttons) and output pins 
(LEDs, motors, sirens, servos, and 
! more). Then use the free Arduino 

software (Mac, Windows, and Linux 
compatible) to write a program 
that tells the outputs what to do 
with the input signals. Arduino isn’t 
the only microcontroller platform 
out there, but its simplicity and 
versatility have made it the leader. 

A huge community of developers 
have published thousands of code 
examples you can download and 
; incorporate into your own projects. 

Rapid-Prototyping 

Services 

; When the desktop publishing revo¬ 

lution kicked off in the 1980s, laser 
printers cost more than $3,000. 

; At that time, most designers took 

; floppy disks to a service bureau to 

1 have their work printed out. Desk- 

; top manufacturers face a simi- 

; lar situation today. High-end 3-D 

printers can easily cost $50,000, 

I but with rapid-prototyping ser- 

! vices from companies like Ponoko 

; and Shapeways, makers can upload 

their designs and have them made 
out of wood, plastic, rubber, or 
metals ranging from aluminum 
to titanium. What’s more, these 
companies offer platforms for sell¬ 
ing your products to others—let¬ 
ting you be not just a maker but a 
mini-mogul. 


the instructions really sucked. Now, having a 
community like Instructables or Etsy, where 
people actually help each other, people are 
using the plans and making them even better. 

Why is this all happening now and not five 
years ago? 

I think it just needed steam. Five years ago I 
could count the number of really good maker 
sites on one or two hands. I remember even 
six years ago, whenMh/ce first came out, and 
I was like, wow, will they find enough stuff 
to put in the magazine? And now, of course, 
it's ridiculous. They could fill 10 magazines’ 
worth every month. 

What helped build up that steam? 

Having websites that sell parts online is a 
really big deal. It used to be that if you wanted 
to order parts to make something, you had 
to dig through a catalog, and they probably 
wouldn’t even send you one if you weren’t 
a professional. Now everything is online. 
You can just Google the parts to make your 
submarine. 


But how big is this really? Is it just a glorified 
hobby, or are we in fact looking at something 
that’s going to be an industrial model for the 
country and the world? 

Yes, it is a hobby, but in the same way that 
ham radio was a hobby—people were just 
experimenting with packet radio. But that 
led to Wi-Fi and cell phones. It’s a precur¬ 
sor, the same way that people making com¬ 
puters in the ’60s and ’70s in their garages 
affects computing now. 


What does this mean for manufacturing in 
the US? If the small batch, the prototype, 
the niche, the flexible all become part of 
the design industry, which is here in the US, 
does the mass, the commodity go abroad? 
Yes. It doesn’t take much skill to operate 
a pick-and-place machine or an injection 
molder. That’s why we need to have more 
of the design and creative and engineering 
stuff, which does take skill, here in the US. 
I think the maker movement is incubating 
that very well, because maker stuff is all 
about designing and making prototypes. 
We might make the first 10 in-house, ahead 
of a 10,000-unit first run. I can do that with 
a small team of people and then have a fac¬ 
tory abroad manufacture the rest. And that’s 
really fantastic. I don’t have to buy a factory 
to make what I want. 



So how does this DIY revolution change 
the world? 

Well, first, people are becoming more and 
more comfortable with the idea of making 
and hacking their own stuff, even though 
they don’t identify as makers. When we did 
the Microsoft Kinect hack, where we pub¬ 
lished how to connect the Kinect sensor 
to a PC, we thought we’d see maybe one or 
two people doing really geeky robotic stuff 
with it. But it turned out that even though 
roboticists were really interested in it, it was 
actually artists who were the most excited. 
This goes beyond electrical engineering and 
computer science geeks. In five to 10 years, 
I would be surprised if every public school 
doesn’t have a required class in robotics 
mechatronics. You’ll have a return of wood 
shop, but it will be metal/robotics/electron¬ 
ics shop, and kids are going to have to learn 
sensors and technology. 

OK, that’s the production and supply side of 
the equation. On the demand side, as people 
increasingly have a choice between the prod- 





























Of all the equip¬ 
ment at Adafruit 
HQ, the one that 
Fried is perhaps 
most proud of 
is the pick-and- 
place machine, 
a robot that can 
assemble a cir¬ 
cuit board in any 
fashion you like. 


ucts of traditional manufacturing and those 
of maker manufacturing, how do you think 
this will change the face of consumption? 

I think it will affect it in two ways. One is that 
people do want very specialized technology, 
and they just couldn't get it. Now they'll be 
able to get it. When I make stuff, I make it 
for only one person, myself. And, like, two 
of my friends. But it turns out that hundreds 
of thousands of people want the same thing. 
And I think that's how good design starts. So 
instead of having to just put up with what¬ 
ever Sony comes out with, consumers will 
have more choices made by people who are 
more like them. And they're not just trying 
to manufacture as Sony; they're manufac¬ 
turing as a small company that is trying to 
fulfill the needs of a small community. 

At Adafruit, you’ve done so many things right, 
from the products themselves, the notion 
of a personality- and community-led com¬ 
pany with weekly video chats and a blog, 
and the sense of being real people who are 
joined with their users. Where does this 


company go? How big do you want to get? 

We've decided to grow organically on pur¬ 
pose, because for us the company isn't just 
“let's just hire hundreds of people and get 
a gigantic warehouse and go crazy." For us 
it's more like a cause. We are trying to cre¬ 
ate this sort of safe, cool, awesome place for 
people to learn about electronics and study 
engineering and explore what I think of as 
really interesting, creative, and possibly very 
artistic projects. The company was created 
to support that. We didn't create the com¬ 
munity and open source hardware to make 
money. It's the other way around. We're a 
tutorial company. We're a project company. 
We do video shows and tutorials and teach 
people, and then there's a gift shop at the end. 

Right now we’re in the fun stage, and the anal¬ 
ogy of the Homebrew Computing Club from 
the 1970s is apt. When the personal computer 
first came out, people asked, what is it for? 
And the answer was, it’s to program. And why 
would you do that? The answer was, I don’t 
understand the question—it’s because you 


can. And then eventually somebody invented 
the videogame, and then they invented the 
spreadsheet. And every guess about why 
people would use these things was wrong. If 
the analogy holds, there will be success sto¬ 
ries coming out of this movement—compa¬ 
nies that emerge out of the maker movement, 
industrialize, and become mass, but with a dif¬ 
ferent DNA, the same way that Silicon Valley 
had DNA that was different from the main¬ 
frame world’s. What do you think this will be? 
I get asked this in every interview. People 
always ask what's going to be the spread¬ 
sheet. But we do science, and we have no 
idea what it's for, and then someone else 
eventually figures something out and says, 
wow, this is going to be really useful for elec¬ 
tricity—maybe it will be like green tech. We 
have no idea. It's going to be weird and com¬ 
pletely surprising, and we're going to be just 
shocked, and it will be awesome. 
///////////////^^^^ 

chris anderson (chris@wired.com) 
is editor in chief of wired and founder of 
DIY Drones. 
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Home workshops today turn out a lot more than 
birdhouses, wired asked four makers to describe how 
they’ve mastered four very different materials. 
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ITlS THE OLDEST HOBBYIST'S MEDIUM, 

BUT COMPUTER ROUTING CAN MAKE IT NEW. 


THE MATERIAL 


Three years ago, Kenneth Barry was just an IT guy at a cabinet shop. But when his boss asked him to help 
the company go paperless, he went further, assembling a machine to automate what most woodworkers 
were doing by hand. His first CNC router was a crude hack, its design cribbed from somebody’s website, 
its frame cobbled together from a pile of plastic bathroom partitions. But it allowed the twentysome¬ 
thing dad to make his own custom furniture with just a few keystrokes. Soon he hit on a way to combine 
his 3-D modeling skills with one of his hobbies, the online strategy game Spring. His CNC, he realized, 
could take one of the game’s “heightmaps,” which hold the geospatial data for each level, and render it as 
a relief map in wood. His first attempt was uneven and choppy, so for his second he went all out and built 
a new router, knocking down a wall in his garage to accommodate the 10- by 8-foot beast. The mission 
was a success, landing him a one-of-a-kind coffee table with an eerie lunar surface, —cameron bird 
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Kenneth Barry 

SUNNYVALE, CALIFORNIA 



THE PROJECT 


TURN GAMESCAPES INTO FURNITURE 


1 Optimize the source data. 

On the heightmaps, each altitude is represented 
by a different color. Using a free open source 
tool called SpringMapEdit, I export the heightmap 
as an 8-bit grayscale image, either a JPG or a bit¬ 
map. There are 256 shades of gray and therefore 
256 possible elevations—the darker the shade, 
the deeper the CNC drills. In Photoshop, I adjust 
the levels to boost the contrast, so the darkest 
grays are pitch-black and the lightest ones are 
pure white. That makes the machine more likely 
to pick up all the fine gradations in height. 

2 Convert it into code. 

With the levels tweaked, I then convert the image 
to a tool path—a set of instructions for the CNC 
router. There are several apps for doing this. I use 
Vectric’s PhotoVCarve, which costs $149. (With 
some of the pricier programs, like Aspire, you can 
airbrush and massage the terrain onscreen, but 
PhotoVCarve does the job just fine.) In the soft¬ 
ware, I select the type of raw material I’ll be work¬ 
ing with (medium-density fiberboard), the surface 
area (around 2 by 3 feet), thickness (2.25 inches), 
and bit size OA inch). I then pinpoint a starting 
point on the map—also known as XO YO ZO—and 
hit Render. PhotoVCarve also gives me the esti¬ 
mated time for routing: in this case, three hours 
and 44 minutes. 


3 


Load the instructions and 
fasten the wood. 

PhotoVCarve generates the tool path in G-code, 
the near-universal programming language for 
CNC routers. Every detailed instruction for how 
the tool should move—taking into consideration 
not just the contours of the map but also the 
bit size—gets baked into 457,440 lines of code, 
which I transfer via thumbdrive to the CNC’s own 
embedded computer. After fastening down the 
wood, I move the overhanging router (I use a 
Hitachi M12VC variable-speed router that costs 
about $120) to the XO YO ZO point, calibrating its 
position by pressing Home in the CNC software. 


4 Sit back and watch the router carve. 

Finally, I put on some headphones and press Start. 
The router descends, traveling quickly across 
the surface to chisel the lunar craters. A rack-and- 
pinion drive system moves the router 1,184 inches 
a minute, and the bit spins at up to 22,000 rpm. 
When the machine has read every line of code and 
completed its path to every position, the tabletop 
terrain is complete. Eventually, I’m going to paint 
the map based on the colors used in Spring. I also 
plan to use a 3-D printer to make toys based on 
characters and vehicles in the game. 


For the complete how-to, visit wrdm.ag/moontable. 



iPad Extra: To see how to make 
this project and more, download 
wired from the iTunes Store. 
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THAN AUTOMATED MILL, THE HOME GARAGE 


IStRANSFORMED INTO A PRECISION PARTS FACTORY. 


Welding torches and forging pits add to the drama, but hobbyists can work in metal without 
courting third-degree burns. In 2009, San Diego machinist Dan Wilcox made an aluminum 
chain ring on his home CNC mill and posted a photo to the popular mountain biking forum 
MTBR.com. "I anodized it pink/' he says, “and at that time there wasn't really anything like 
that out there." The flashy ring was a hit, and as positive feedback looped in, so did requests 
to buy one. He put up a website at homebrewedcomponents.com and before long was han¬ 
dling enough orders for custom chain rings, cogs, and accessories—in aluminum, titanium, 
and myriad colors—to turn this into a full-time retail business. Now, when a manufacturer 
like Shimano or SRAM releases a new line of parts, Wilcox can immediately get to work on 
compatible options. Instead of kicking a mass-market look, cyclists can bolt on his custom 
parts to add a bit of one-off flair to their trail rides or weekday bike commutes. To be able to 
fill all those orders, Wilcox has gotten his technique down to a science, —mathew honan 
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MAKE YOUR OWN BIKE COMPONENTS 


Design the ring. 

I start by measuring the manufacturer’s chain ring. 
I have a basic template, and I just apply those new 
measurements and tweak it. There are slight differ¬ 
ences based on which material I’m using: With 
titanium and stainless steel, I can make bigger 
pockets [hollowed out spaces for shaving weight]. 
But with aluminum, I have to use more material so 
the chain ring won’t break. Then I check the clear¬ 
ance and anything else I need to do to make it fit. 
For every new pattern, I also have to design and 
make a fixture that holds the parts in the machine. 

I draw it all up in an application called Mastercam. 

Prepare the raw material. 

A 36-tooth chain ring starts as a piece of metal 
6 inches square and 3 /i6 of an inch thick. Aluminum 
generally comes in 4- by 12-foot sheets—impos¬ 
sible to deal with in a garage like mine. So I buy 
precut 6-inch strips, enough to make about 50 
chain rings. Distributors like Online Metal Store 
will sell it in smaller quantities, which is good when 
you’re starting out. I cut the strips into 6-inch 
squares on my band saw until I have a good stack 
of blanks, then I use a belt sander to knock any 
big burrs off the edges. Everything is nice and flat 
when I put it in the fixture on my CNC mill. 

Carve the basic form. 

My mill is an old Shizuoka from the early ’80s, so 
the controller was really limited. I built a new PC- 
based controller that runs off a free Linux pro¬ 
gram called EMC2. After I load the programming 
code from Mastercam into the controller, I start by 
machining the pockets and the spline [a notched 
circle in the middle of a chain ring for affixing to 
certain crank designs]. It’s basically still a 6-inch 
square, but now there’s an inside profile. I deburr 
and sand it, then use a CNC lathe to machine 
it into a circle and create the tapered profile. This 
is a bit of narrowing at the tip of each tooth that 
helps guide the chain onto the teeth and keeps it 
in place as the tension on the chain changes. 

Add the teeth and finish. 

I put the chain ring back in the mill, cut the pock¬ 
ets on the other side, and create the actual teeth. 

I start with a rough cut, then go back and take 
a second pass on all the teeth. This takes more 
time, obviously, but you end up with a much better 
product. If you don’t have a tight tolerance on 
your tooth pitch, your chain will fit poorly, make 
a lot of noise, or even come off. I machine all of 
my fixtures to specific diameters to keep every¬ 
thing precise. If a chain ring is even a little too 
small, it won’t fit onto the fixture. And if it’s too 
big, it will feel loose. People tell me they can’t 
believe how quiet and smooth my chain rings are, 
and that’s because the tolerances are absolutely 
spot-on. To finish, I mount the chain ring back on 
the lathe and use an abrasive pad to de-burr and 
polish the teeth. I send the completed ring off to 
be anodized—a chemical process that increases 
durability—then it’s ready to ride. 

For the complete how-to, visit wrdm.ag/chain-ring. 
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RENDER JUST ABOUT ANY OBJECT ONSCREEN AND 
3-D PRINTER CAN PRODUCE IT IN A MATTER OF MINUTES. 


Until a few years ago, plastic wasn’t a usable material for hobbyists. But today, thanks to 
cheap 3-D printers and rapid-prototyping services, makers like Stony Smith—who designs 
pieces for model railroad sets in Z-scale, one of the tiniest gauges out there—can manufac¬ 
ture runs of plastic pieces with just a few clicks of the mouse. A computer scientist by train¬ 
ing, Smith works as a programmer, supporting billing software for telecoms. A couple of 
years ago, when his wife encouraged (OK, ordered) him to find a hobby, he took up model 
railroading, and soon he got curious about whether he could use 3-D modeling software to 
make the scenery accessories: trucks on the city streets, say, or planes on the local airstrip. 
After creating a few test models with CAD and uploading the files to the Shapeways proto¬ 
typing service, he found he could make not just his miniatures but also some extra money 
through the company’s online store—in less than two years, he’s sold more than 1,250 pieces. 
Give him a few days and he can make a tiny version of just about anything, —bill wasik 










































































THE PROJECT 





CREATE REAL TOYS FROM DIGITAL FILES 


1 


2 


3 



Find two-dimensional blueprints. 

In the model-train chat room where I hang out, 
the guys are always begging me to make new min¬ 
iatures. How easy it is depends on whether I can 
find a “3-view” (top, side, and front) of the vehicle 
in two dimensions. Luckily, there are lots of great 
sources for 3-views online. I also try to track down 
the official measurements of each vehicle, so I 
can get it exactly to Z-scale, which is V 220 the size 
of real life. Once I have a 3-view, I convert the bit¬ 
maps into vector form using a vector-editing pro¬ 
gram—in my case, CorelDRAW X3, but there are 
free programs like Inkscape that will work. Then 
I import the 3-view vectors into CAD and merge 
them into a rough 3-D model. 

Extrude the 2-D views into 
a 3-D object. 

For these sorts of complicated, curvy designs, I use 
trueSpace, a free 3-D modeling package whose 
maker, Caligari, is now owned by Microsoft. I’ve 
used trueSpace for nearly 20 years, all the way 
back to the original version. But it essentially has 
the same functions as the other free or cheap CAD 
tools, like Blender or Alibre. Once I’ve loaded my 
3-views, I extrude each of them, which creates a 
3-D solid by extending the 2-D shapes forward and 
backward in space. Then I use the intersection oper¬ 
ator to isolate the shape where the three extruded 
views overlap. This won’t look like the finished 
model, not by a long shot. But it’s a great start. 

Fine-tune the shape. 

From here it's just a matter of sculpting on the 
screen—refining all the curves to make them accu¬ 
rate. At this stage, I also need to check any small 
parts and make sure they’ll print correctly. One 
of my biggest challenges is the thickness require¬ 
ment of Shapeways’ printers. Small parts need 
to be at least a millimeter thick, which in Z-scale 
translates to about 9 inches in the real world. 

So any thin objects, like the forks in a forklift or 
the banister on a set of stairs, either have to be 
widened or eliminated altogether. Hopefully this 
will change soon, though—Shapeways says it’s 
exploring options for getting the minimum thick¬ 
ness down to less than 50 microns, or 0.05 mm. 

Upload to Shapeways. 

As soon as I upload the CAD file and set a few 
options, including the markup I want to charge, 
the model instantly becomes available for order on 
my Shapeways store (search for username “stony- 
smith”). The price depends on how large the item 
is. Planes tend to run around $4, trucks $5 or $6, 
but bridges and buildings can cost $20 and up. 
After a purchase, Shapeways prints the miniature at 
its factory in the Netherlands, and it gets to the US 
in about 10 business days. The ability to do all this— 
to “draw” something with a mouse and then hold it 
in my hand—gives me a visceral sense of fulfillment. 
It’s incredible to me that this stuff is even possible. 

For the complete how-to, ws/fwrdm.ag/printedtoys. 


Stony Smith 

GRAPEVINE, TEXAS 
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RE&DY-TO-ROCK components mean that turning clever 

IDEAS INTO SMART DEVICES IS CHEAP, FUN, AND EASY. 

THE MATERIAL 


Thanks to the open source Arduino microprocessor, hobbyists don’t need to mess with soldering irons or 
circuit boards to computerize their gadgets—to hack their alarm clocks, say, or put their thermostats online. 
But few have pushed the Arduino as far as Marc De Vidts, who used one to orchestrate a particularly dramatic 
wardrobe change. For last fall’s Dragon*Con, the annual sci-fi megashow in Atlanta, he wanted a costume 
unlike any other. Applying his scientific mind to the task, the software engineer hit on a rule of thumb for 
convention wear: Blinky lights good. “If you have a bunch of LEDs or anything that blinks, people love it,” he 
says. “So I decided that I would just make a whole suit!” What he envisioned was a white getup with embed¬ 
ded flashing lights, like a futurist Saturday Night Fever where John Travolta wears the dance floor. This was 
easier said than done—it took two months of engineering, programming, and sewing—but by opening night, 
DeVidts had created what has to be the coolest, flashiest suit in the history of Dragon-Con. — erin biba 













































































MarcDeVidts 


MIAMI, FLORIDA 


THE PROJECT 


LIGHT UP YOUR WARDROBE 


Build the controller. 

I used an Arduino Pro Mini from SparkFun ($19), 
straight out of the box. Unlike a regular Ardu¬ 
ino, it’s small enough to fit in my pocket. Then 
I bought a blank circuit board with copper lin¬ 
ing and milled it with a CNC so I could mount the 
Arduino, a power switch, a voltage regulator, and 
a Wi-Fi module called the MatchPort from Lan- 
tronix ($60). I included a 15-amp automotive fuse 
so that if the suit shorted out while I was inside, it 
would just turn off instead of, you know, bursting 
into flames. I wanted the whole controller to be 
small and lightweight, so I used the kind of lithium 
polymer batteries that run remote-controlled cars. 


3 Program the suit. 

The Arduino sends its commands down the entire 
string of modules, so it’s a complicated process 
to change the lighting pattern: Every time you want 
to update one LED, you have to update them all. 

To make matters worse, each module has 32,768 
possible colors. To keep it all straight, I made a list 
of all the different lights in an array, and then a table 
of each LED’s location on the suit—for example, 
modules 43, 65, and 100 correspond to my left 
sleeve. I used that data to map out a series of pat¬ 
terns: to make the lights flash up and down the 
suit, to strobe all the lights at once, etc., and then I 
programmed these patterns into the Arduino. 


Link up an iPhone and rock out. 

The last big step was writing an iPhone app to 
send commands to the Arduino over Wi-Fi. All 
the app really does is present my list of light 
sequences. I can tap on a sequence and then 
select the color, speed, and direction of pattern 
I want. The app sends a command to the Ardu¬ 
ino, which runs that sequence until I tell it to stop. 
Finally, after the sewing and programming were 
finished, I covered the LEDs with a layer of white 
nylon to diffuse the light. Then I wore a dress 
shirt and pants over that. I was lucky the modules 
were weatherproof, because I was sweating like 
a maniac the whole time. 


For the complete how-to, visit wrdm.ag/ledsuit. 


Arrange the lights. 

LEDs aren’t all that bright. If you really want 
to be noticed, you’re going to need a lot of them. 
Bliptronics.com builds three-LED modules that 
are 33 millimeters square ($5 each) and also 
provides the Arduino source code for them. The 
modules are individually controllable and avail¬ 
able in prewired strings of 20. So I bought 10 
strings and started sewing them into an old dress 
shirt and pants. Seriously, the project felt like it 
was 75 percent sewing. It was brutal. It required a 
lot of patience. I started at my right hip, because 
I wanted the Arduino to be in my pocket. Then I 
ran extension cables between each string of 20 so 
the lights would be on one continuous strand. 
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= AWESOME 
PROJECTS 


BEGINNER LEVEL 




Tweeting 
moisture sensor 
for houseplants 

Perennial plant kill¬ 
ers rejoice: The open 
source Botanicalls 
uses moisture sen¬ 
sors and an Ethernet 
connection to let your 
leafy friend tweet 
you when it’s thirsty. 

Get started: 
wrdm.ag/plantsensors 

Arduinome 
midi controller 

Put on your shiny hel¬ 
met and go DIV Daft 
Punk with Arduinome, 
a maker-friendly ver¬ 
sion of the Monome 
USB Midi controller. 

Get started: 
wrdm.ag/makermidi 

High-power LED 
bike light 

Inexpensive and easy 
to make, this project 
delivers a rugged 
LED bicycle light with 
three settings. 

Get started: 
wrdm.ag/ledbikelight 


Tweeting power meter 

For those interested in reducing 
their carbon footprint—or just 
saving a bit of money—Adafruit's 
Tweet-a-Watt kit wirelessly keeps 
tabs on power usage, broken 
down by outlet. 

Get started: wrdm.ag/tweetwatts 

Laser-cut table 

Make an easy-to-assemble table 
that breaks down quickly and 
packs flat for storage. A striking 
silhouette and Banksy theme earn 
it extra style points. 

Get started: wrdm.ag/laser_table 

Laser trip wire 

For security (and shenanigans) 
worthy of Ferris Bueller, set up 
this laser to detect parents, room¬ 
mates, and other snoops. 

Get started: wrdm.ag/lasertripwire 


INTERMEDIATE LEVEL 
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1 9 


10 


RFID pet feeder 

Prevent pet-food theft with a 
system that uses RFID-tagged col¬ 
lars and a repurposed CD-ROM 
player to distinguish between 
pets. Your active cat gets fed; your 
fat one gets denied. 

Get started: wrdm.ag/pet_feeder 

Home weather station 
and HVAC control 

Adjust your AC and heating 
systems from the same panel that 
displays readings from the 
solar-powered weather station 
in your backyard. 

Get started: wrdm.ag/solarhvac 

Earthquake 

detector/reflector 

Using data from RSS feeds, this 
Arduino-based device vibrates in 
conjunction with the magnitude 
of an earthquake. 

Get started: wrdm.ag/vibrate 

Multicolored 
door-lock keypad 

What do you get when you cross 
sci-fi film aesthetics, home 
security, and a game of Simon? 
This push-button door lock. 

Get started: wrdm.ag/colorkeypad 
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illustrations by Nana Rausch 



















































































































ADVANCED LEVEL 


n Quiz-O-Tron 3000 
four-contestant 
game show system 

Add some Trebek flair 
to your local pub's 
trivia night with a con¬ 
testant buzz-in system 

FEE Get started: 

FE wrdm.ag/gamebuzzer 



M Computerized Etch 
A Sketch 

Finally, a way to make a 
perfect diagonal line on 
an Etch A Sketch! Step 
out of the way and let 
your computer take over. 

EEEE Get started: 

- wrdm .ag/robosketch 


UAV spyplane 

Forget garden 
gnomes. The best way 
to freak out the neigh¬ 
bors is by setting a 
UAV drone loose over 
the neighborhood. GPS 
and autopilot should 
keep your bird from 
going rogue. 

Get started: 

wrdm.ag/uavspy plane 

Wildlife camera 

One motion-detecting 
Air Wick air freshener, 
one cheap digital cam¬ 
era, a few other parts, 
and a bit of solder¬ 
ing, and you’ve got a 
device you can leave in 
the wild to snap photos 
of any chupacabra that 
crosses in front of it. 

Get started: 
wrdm.ag/wildcam 
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Wii Nunchuk 
pan-and-tilt 
camera control 

Just what it sounds 
like: Hack the Nunchuk 
to remotely operate 
a servo-mounted pan- 
and-tilt camera. 

Get started: 
wrdm.ag/nunchukcam 

High-speed 
photography setup 

Arduino, a laser trig¬ 
ger, and a modded 
Canon let you capture 
water droplets and 
bursting balloons. 

Get started: 
wrdm.ag/speedphoto 

Arduino 

breathalyzer 

Give party guests a 
stunning outdoor light 
show—and prevent 
drunk driving—with an 
all-in-one breathalyzer, 
lightning simulator, 
and graphic equalizer. 

Get started: 
wrdm.ag/breathsaver 
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Remote-controlled 
lawn mower 

With this hack, you're no longer 
cutting the grass, you're playing 
with an RC funmobile (while it 
cuts the grass). 

Get started: wrdm.ag/rcmower 



Television oscilloscope 

A challenging—and dangerous- 
undertaking for the electronics 
enthusiast, due to the high 
voltages involved, but highly 
rewarding if you've been hunger¬ 
ing for an at-home oscilloscope. 
And who hasn't? 

Get started: wrdm.ag/tvoscope 

LED Cube 

Build the cube, program the 
software, and host your own 
floating 3-D lightshows with a 
glowing, blinking, programmable 
array of LEDs. 

Get started: wrdm.ag/cubeofleds 



Mind-controlled 
RC helicopter 

You will not look cool in the head¬ 
set. You will look cool when people 
realize you're using it to control an 
RC chopper with your thoughts. 

Get started: wrdm.ag/mindcopter 



BY CHRISTINA BONNINGTON 

































































































































Kickstarter founders (from left) Yancey 
Strickler, Charles Adler, and Perry Chen 
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Got a great 
idea, a lot 
of passion, but 
no money? 
Kickstarter 
can help. 
Howanarts 
patronage 
project 
became a 
thriving 
laboratory 
for daring 
prototypes 
and ingenious 
products. 


OF INVENTION 

by Carlye Adler 




PHOTOGRAPHS BY GUS POWELL 
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ivan wong struggled with his camera strap. It would whip 
through the air when he turned his lens, occasionally flapping 
into the frame and destroying the composition. It’s a common 
issue, but for Wong it was more than an annoyance—as a profes¬ 
sional sports photographer, he depended on his ability to capture 
the perfect moment. A wayward strap could kill an entire assign¬ 
ment. *1 Wong talked to some fellow photographers—his brother, 
Ben, and his friend Anne Bui, a product developer at Fox Racing. 
They agreed it was a problem. So they did what any modern maker 
would: They designed their own solution. The idea was to connect 
the strap to one point on the bottom of the camera—the threaded 
tripod mount—instead of two points on the top. That should keep 
the strap out of the shot and reduce tangling. They grabbed some 
nuts and bolts from a local workshop and hit Ivan and Ben’s parents’ 
garage. Their prototype wasn’t pretty, but it worked. They called it 
the C-Loop and began to think it might have commercial potential. 


Kickstarter visitors 
pledged more than 
$60,000 toward 
the C-Loop, which 
keeps camera 
straps away from 
the lens. Its design¬ 
ers say they’ve 
received calls from 
distributors around 
the world. 


The team had some manufacturing experience, but 
they had no idea how to bring a product to market. And 
money? They didn't have that either, and it would cost 
$15,000 to produce a minimum run of 500 C-Loops. 
They considered pooling their savings (including Ben's 
college money) and taking out a loan, but nobody rel¬ 
ished that idea. 

Then they found Kickstarter, a website where peo¬ 
ple post descriptions of their projects and anyone can 
chip in to help fund them. Ben had discovered the site 
after hearing about a couple of guys who wanted to 
manufacture a tripod mount for the iPhone 4. Ivan 
pledged $20—in effect preordering one of the gizmos. 
“I thought, that could be us," Ivan says. Using Kick- 
starter was an appealingly offbeat approach, and there 
was no risk. Even if they couldn't raise the full amount, 
they'd build a following and win some free publicity. 

The C-Loop team started going through Kickstarter 
postings to see what traits made for a good project. 
They put together a video that described the device 
and conveyed their passion for it. Then they began 
thinking up rewards for various funding levels—for 
$5, contributors would get some stickers and their 
name on the new company's website; for $35, they'd 
get a C-Loop in a microfiber pouch. And they set a fund¬ 
raising target of $15,000 in 42 days; if they didn't hit 





































































































































that goal, none of the backers would be charged and 
no money would change hands. (This was a Kickstarter 
rule, designed to protect investors from sinking money 
into half-funded projects.) 

Kickstarter approved the C-Loop, and on November 2, 
2010, the Wongs and Bui posted it. Two weeks later, they 
had raised $8,000—more than halfway to their goal. 
Then, at 4:39 am Pacific Time on November 17, Engadget 
published a post about it, with a link to the Kickstarter 
page. By 10 am they had hit their target of $15,000. Four 
days later, funders had pledged $30,000. Bui quit her 
job at Fox, and Ben decided not to return to school. By 
the end of the funding period they had raised $63,163. 

Two months later, the trio had manufactured and 
shipped 1,800 C-Loops. In addition to the presales they 
booked on Kickstarter, they have been selling the device 
through their own website; they say they've received 
calls from two dozen distributors around the world and 
are in early talks with some prominent camera retail¬ 
ers. The team has also launched a new product, the Split 
Strap—an ergonomic accessory for a camera, laptop 
bag, duffel, or guitar—which they think has even more 
potential than the C-Loop. After about two weeks on 
Kickstarter, fund-raising for the new project surpassed 
the team's $5,000 goal. After a month, they had raised 
$10,000. A little more than a month after that, with 13 
days still to go, the total stood at $20,772. 

build a better mousetrap and the world is sup¬ 
posed to beat a path to your door. It's a lovely thought, 
one that has inspired generations of American inventors. 
Reality, though, has fallen somewhat short of this prom¬ 
ise: Build a better mousetrap and, if you're extremely 
lucky, some corporation will take a look at it, send it 
through dozens of committees, tweak the design to 
make it cheaper to manufacture, and let the marketing 
team decide whether it can be priced to return a profit. 
By the time your mousetrap makes it to store shelves, 
it is likely to have been fine-tuned and compromised 
beyond recognition. 

But now some inventors are finding that promise 
rekindled, thanks to Kickstarter. The site launched in 
2009 as a way to crowdsource the funding of idiosyn¬ 
cratic arts projects. Rather than run a gauntlet of agents, 
studios, producers, publishers, gallery owners, founda¬ 
tions, and philanthropists, applicants simply uploaded 
a description of their idea. Kickstarter empowered cre¬ 
ators, who had a new, no-strings source of funding, as 
well as audiences, who had the opportunity to help real¬ 
ize the kind of art they wanted to see, rather than what 
some suit thought would be profitable. "It has changed 
who the gatekeepers are," says Douglas Rushkoff, author 
of the anticorporate manifesto Life Inc. "It has opened 
up the things you want to do to the free market." 

More than 14,000 people have posted projects on 
Kickstarter, and more than 400,000 people have sup¬ 
ported them, contributing a total of more than $35 mil¬ 


lion. Eighty new projects are launched every day, and 
$1 million is pledged every week. The site has tapped a 
source of patronage that was all but nonexistent before. 
The result, says cofounder and CEO Perry Chen, has been 
the realization of thousands of passion projects—a lone 
sailor who wanted to travel the world and send Polaroids 
and origami boats to backers, a designer who created 
a free online library of symbols, a vegan food truck in 
Louisville—that might never have found funding other¬ 
wise. "Kickstarter has the potential to jump-start— 
I guess the word would be kick-start—an explosion of 
creation and invention," says Caterina Fake, cofounder 
of Flickr and an investor in the site. "There was a com¬ 
pelling need for something like this." 

But now people are using Kickstarter for more than 
just quirky arts projects. Lumi, a design studio that 
used Kickstarter to develop its textile printing process, 
now sells its pieces at ABC Carpet & Home. Schuyler 
Towne, a competitive lock picker, raised $87,407 in pre¬ 
orders—15 times more than his goal—to launch a line 
of homemade tools. When a small footwear company 
called Vere Sandals wanted to develop its 2011 collec¬ 
tion, it turned to Kickstarter to cover production costs 
and gauge demand for its designs. 

Ray Riley, the general manager of Microsoft's design 
studio, says that every industrial designer is now watch¬ 
ing the site because it offers so much insight about forg¬ 
ing a "deeper connection to consumers." Brett Lovelady, 
founder and CEO of Astro Studios, a San Francisco firm 
that designed the Boxee Box Internet TV appliance and 
works with A-list clients like Microsoft, Nike, and Virgin, 
says his firm has discussed putting ideas on Kickstarter 
periodically to gauge their potential. "It's a pretty brilliant 
way to find markets you never knew you had," he says. 

While plenty of people are willing to extol Kickstarter's 
earth-shattering potential, its founders are not among 
them. "We never had change-the-world aspirations," 
says cofounder Yancey Strickler, who insists he just 
wanted to help artists get stuff made. (Strickler's team 
approves every project before it's posted, and Strickler 
has personally funded 340 of them, making him the site's 
greatest patron.) But the world may have other plans 
for the site. The Kickstarter guys may have kick-started 
something bigger than they ever intended. 

the building at 155 rivington on Manhattan's Lower 
East Side is easy to miss. Its only sign, painted in gold 
letters in the window above the front door, reads under¬ 
wear— a relic from a former tenant. Inside, as you walk 
past a pile of junk mail and up a flight of rickety stairs, 
it's hard to believe that this is the home of an entirely 
new business model. 

Chen and Strickler also seem like unlikely guys to 
have built the latest hot web startup. They don't pull 
all-nighters at the office, they don't coin neologisms 
like crowdfunding , and they don't drip with ambition. 
Chen's five years with Kickstarter stands as the longest 


in 


























he has ever held a job, one that he says he never dreamed 
of doing in the first place. 

The two founders take great pains to emphasize the 
modesty of their vision. According to the pair, Kickstarter 
began in 2002, when Chen was unemployed, living in 
the French Quarter of New Orleans, working on his own 
music (electronic, mostly), and riding his bike. He wanted 
to throw a late-night show with Austrian DJs Kruder & 
Dorfmeister—he stresses that this was back when they 
were relatively unknown, before they could be heard 
in every boutique hotel lobby—but he was daunted by 
the $15,000 that the gig would cost up front. What if 
nobody showed up? 'The risk r eally scared me,” he says. 


In the site's first week, two projects met their fund¬ 
raising goals. (An ait project called Drawing for Dollars, 
in which backers paid an illustrator to pen a drawing, 
raised $35, and an offline Wikipedia app for the iPhone 
raised $145.) The founders' own project, New York Makes 
a Book, to which 100 people contributed photos, art, and 
stories for publication, quickly accumulated $3,329. 

Kickstarter began much like one of its projects—boot¬ 
strapped with a series of small investments from fellow 
artists. (ArrestedDevelopment star David Cross, whose 
cousin was a friend of Chen's, was an early investor.) 
But as the site began to take off, the cofounders started 
looking for other sources of funding and advice. Before 



Chen dropped the concert idea, but later he won¬ 
dered: What if he had asked people to pay in advance? 
If enough had coughed up, he could have paid for the 
band without fronting anything out of his own pocket; 
if not, he'd have known there wasn't enough interest 
and could have saved his time and cash. Chen didn't 
pursue that idea either, but it stayed with him when he 
moved back to New York in 2005. While waiting tables 
at a hipster restaurant in Brooklyn called Diner, he 
befriended Strickler—a brunch regular and an editor 
at the online music retailer eMusic—and shared snip¬ 
pets of his brainstorm with him. 

Strickler says the concept immediately made sense. 
(Chen quips that it was “the best idea any waiter pitched 
him that year.") The two bought a whiteboard and began 
planning the site. They figured they could start out 
offering the service for free and eventually take 5 per¬ 
cent of the contributions to fund the site. A friend of a 
friend, an interaction designer named Charles Adler, 
developed the site's look and feel. None of them knew 
how to write the necessary code, so they hired some¬ 
one to do that. But the next step, populating the ser¬ 
vice with art projects, was something they could do. 
They knew artists and musicians and photographers. 
They mimicked Gmail's invitation-only rollout, giv¬ 
ing friends access and asking them to invite five more 
people. There was obvious demand: People began con¬ 
tacting them through the site's customer-service sec¬ 
tion, asking to post their projects. Kickstarter obliged. 


long, they had rounded up a who's who of angel inves¬ 
tors, including Twitter cofounder Jack Dorsey, Meetup 
cofounder Scott Heiferman, and Vimeo cofounder Zach 
Klein. “I think the model can be applied to many things," 
Dorsey says. “That's what's so exciting." 

Indeed, some of the investors seemed to see great 
commercial potential for the site. “I said I was interested 
in investing only if the vision was more than creative 
arts projects," Heiferman says. “When businesses are 
being started and products are getting made this way, 
interesting things are going to happen." 

It's easy to see why Kickstarter's model would appeal 
to businesses as well as artists. The site offers a chance to 
build a very deep connection with an audience. Sure, get¬ 
ting almost 4,500 people to contribute nearly $350,000 
was a great coup for director Steve Taylor. But what was 
almost as valuable was the knowledge that those 4,500 
people are likely to see his movie when it's released— 
especially if they ponied up $100 for an associate pro¬ 
ducer credit. The Kickstarter process also reveals the 
kind of insights that marketing departments salivate 
over. For example, when filmmaker Gregory Bayne set 
out to make a documentary about mixed-martial-arts 
champion Jens Pulver, he didn't just get money to make 
his film, he got the names and email addresses of thou¬ 
sands of Pulver's most dedicated fans, many of whom 
were happy to share more details about themselves. He's 
using the intelligence he gleaned—a large percentage 
of them are in the Midwest, and a surprising number of 


From left: dice 
printed with math 
symbols instead of 
the usual numerals; 
biodegradable, 
edible cups; and a 
tripod mount that 
works with the 
iPhone 4. 















































































the most vocal supporters are women—to plan where 
he screens his movie. 

That's why even people who don't need Kickstarter 
are turning to the site. Industrial designer Scott Wil¬ 
son, for instance, has no trouble getting his products 
made. Formerly the global creative director at Nike, 
Wilson—whose work has been displayed in the Cooper- 
Hewitt, MoMA, and Chicago's Museum of Contempo¬ 
rary Art—has worked on the Xbox 360, the Dell Venue 
Pro Smartphone, and Swingline staplers. Still, when he 
had an idea to create a wristband that would convert an 
iPod nano into a watch, he decided against the corpo¬ 
rate route, where his idea could get weighed down with 
“big company politics and indeci¬ 
sion." So he posted it on Kickstarter, 
asking for $15,000 to cover tooling 
costs for the parts. After 30 days, 
he had raised $941,778 from 13,512 
people—the biggest haul any Kick- 
starter project had ever received. 
Seventy-six percent of those people 
didn't even own a nano but planned 
to buy one specifically to use with 
the watchband. (Wilson has had to 
hire six people to answer the more 
than 40,000 Kickstarter-related 
emails he's gotten, check message 
boards, and manage fulfillment and 
customer service.) He says the process helped shorten his 
production timeline from the typical year or so to 30 days. 

After Wilson's success, several other industrial design 
projects popped up on the site (including a few similar 
iPod accessories). Wilson's big corporate clients say 
they're jealous of his experience, while other design¬ 
ers have asked him for advice on using Kickstarter to 
get closer to their customers. Wilson says that in the 
coming months, more companies will be inspired to 
use the platform, and there may soon be demand for 
a full-fledged commercial version. “Kickstarter has a 
huge opportunity," he says. 

at least so far, the founders are studiously avoid¬ 
ing that opportunity. Sitting in Schiller's, a restaurant 
on Manhattan's Lower East Side, at 11 am—an early start 
for Chen, who usually comes in around lunchtime—the 
founders say they don't want to see their site go corpo¬ 
rate. Since Wilson's project, Kickstarter fans have been 
wondering what the first $1 million project will be, but 
the Kickstarter guys say they couldn't care less. “The 
album that costs $2 million is not the best album of the 
year," Chen says. They point out that only 10 percent of 
Kickstarter funds have gone toward the creation of gad¬ 
gets or other tech products, and they don't seem eager 
to increase that number. 

It's hard to blame them. More money, as the saying 
goes, more problems. Right now, Kickstarter donors are 
happy to chip in funds to help a new artist or fledgling 



company get started. If they don't receive the rewards 
they were promised—if that CD never gets recorded or 
that camera strap never gets made—it's mildly disap¬ 
pointing but an acceptable risk. But if Kickstarter loses 
its personal touch, if it becomes little more than a corpo¬ 
rate presales channel, things get more complicated. (At 
least one would-be competitor, a New York startup called 
Quirky, is taking this kind of sales-driven approach.) What 
happens when a Kickstarter inventor fails—when he can't 
deliver the product his customers think they've already 
purchased? What is the creator's responsibility when 
she raises more money than she needs? What if someone 
simply scams funders, taking the cash and running off to 


Barbados? Right now, the site operates 
on the honor system. But if the stakes 
grow higher, it doesn't take much imagi¬ 
nation to foresee a morass of lawsuits, 
escrow accounts, and mellow-harshing 
rules and regulations. Small wonder, 
then, that the founders would want to 
protect their starving-artist ethos. 

That won't be easy. The Kickstarter 
guys are now getting phone calls— 
from big brands, rock stars, people 
with patents and NDAs, people who 
hope to sell their products at Walmart. 
(So far they say they've steered away 
from anything that smacks of corpo¬ 
rate complications.) And in spring, the 
company expects to move into new 
offices, a larger space better suited to 
a burgeoning startup. 

Klein, the Vimeo cofounder, says that 
if Kickstarter outgrows its current vet¬ 
ting process, which has Stickler's team 
approving each project, it will have to 
adapt. The solution, he says, is more 
transparency: “Reputation systems will 
become very important. They became 
essential to good business transac¬ 
tions on eBay. We'll need to know more 
about somebody before we give our 
money to them." 

In any case, just as Twitter outgrew 
its beginnings as a humble messaging 
system, Kickstarter may not be able to 
maintain its low profile much longer. 
“The most interesting companies dem¬ 
onstrate emergent behavior," says Fred 
Wilson, a venture capitalist at Union 
Square Ventures, which invested in 
Kickstarter. “People's use of the service 
is never what the creators intended." 
/////////////////^^^ 

carlye adler (carlye@carlyeadler 
.com) wrote about gadget blogs 
in issue 16.04. 


Howto Get 
Started on 
Kickstarter 

Inventors and industrial design¬ 
ers may be using Kickstarter, 
but the site hasn’t abandoned its 
artsy ethos. Here are some point¬ 
ers to launching a successful 
project, whether it’s a dance per¬ 
formance or a shoe line. —C.A. 

Have Passion 

The Kickstarter community 
responds to energy, excite¬ 
ment, and emotion. If you think 
your invention will make you 
a millionaire, go the corporate 
route. If you think it’ll be fun, 
and you don’t want to compro¬ 
mise, stick with Kickstarter. 

Be Personal 

Kickstarter funders like to know 
who they’re helping. That’s 
why 48 percent of postings that 
include a personal video get 
funded, versus 30 percent of 
those without a video. 

Set a Tight Deadline 

You determine how long people 
have to put money down, but 
give funders too long and they’ll 
just have an excuse to procras¬ 
tinate. Projects that raise funds 
for 30 days or less have the 
highest success rate. 

Be Realistic 

If you miss your fund-raising 
target, you won’t receive any¬ 
thing, so don’t get greedy. 

At the same time, if you under¬ 
charge for preorders, you 
won’t be able to deliver on 
your promises. 

Give Updates 

Backers will feel more connected 
if you keep them in the loop 
with progress reports. It gives 
them confidence that you 
haven’t absconded to Anguilla. 
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Still moving cocaine around 
the world in modified trucks 
and leaky snorkel boats? 
Sucker. What you need is a 
jungle-built, 
battery-powered, 
Kevlar-coated 

supersub. 


LORDED 


BY DIM POPKIN 























The clatter of helicopter blades echoed across the jungles of / 
northwestern Ecuador. Antinarcotics commandos in 
three choppers peered at the mangroves below, scanning 
for any sign of activity. The police had received a tip 
that a gang of Colombian drug smugglers had set up a 
clandestine work site here, in a dense swamp 5 miles south 
of Colombia’s border. And whatever the traffickers were 
building, the tipster had warned, was truly enormous. V 
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A cargo hold 
in the sub’s 
bow can hold 
up to 9 tons 
of cocaine, 
worth about 
$250 million. 


For decades, Colombian drug runners 
have pursued their trade with diabolical 
ingenuity, staying a step ahead of authori¬ 
ties by coming up with one innovation after 
another. When false-paneled pickups and 
tractor-trailers began drawing suspicion at 
US checkpoints, the cartels and their Mex¬ 
ican partners built air-conditioned tun¬ 
nels under the border. When border agents 
started rounding up too many human mules. 


one group of Colombian smug¬ 
glers surgically implanted her¬ 
oin into purebred puppies. But 
the drug runners' most persis¬ 
tently effective method has also 
been one of the crudest—semi- 
submersible vessels that cruise or are towed 
just below the ocean's surface and can hold 
a ton or more of cocaine. 

Assembled in secret shipyards along the 
Pacific coast, they've been dubbed drug subs 
by the press, but they're incapable of diving 
or maneuvering like real submarines. In fact, 
they're often just cigarette boats encased in 
wood and fiberglass that are scuttled after 
a single mission. Yet despite their limita¬ 
tions, these semisubmersibles are notori¬ 
ously difficult to track. US and Colombian 
officials estimate that the cartels have used 
them to ship hundreds of tons of cocaine 
from Colombia over the past five years alone. 

But several years ago, intelligence agen¬ 
cies began hearing that the cartels had 
made a technological breakthrough: They 
were constructing some kind of super¬ 
sub in the jungle. According to the per¬ 
sistent rumors, the phantom vessel was 
an honest-to-goodness, fully functioning 
submarine with vastly improved range- 
nothing like the disposable water coffins the 
Colombians had been using since the '90s. 
US law enforcement officials began to think 
of it as a sort of Loch Ness Monster, says one 
agent: "Never seen one before, never seized 
one before. But we knew it was out there." 

Finally, the Ecuadoreans had enough infor¬ 
mation to launch a full-fledged raid. On July 
2,2010, a search party—including those three 
police helicopters, an armada of Ecuadorean 
navy patrol boats, and 150 well-armed police 
and sailors—scoured the coastline near the 
Colombian border. When a patrol boat hap¬ 
pened on some abandoned barrels in a clear¬ 
ing off the Rio Molina, the posse moved in to 
find an astillero, or jungle shipyard, com¬ 
plete with spacious workshops, kitchens, 
and sleeping quarters for 40. The raid had 
clearly interrupted the workday—rice pots 
from breakfast were still on the stove. 

And there was something else hastily 
abandoned in a narrow estuary: a 74-foot 
camouflaged submarine—nearly twice as 
long as a city bus—with twin propellers 
and a 5-foot conning tower, beached on its 
side at low tide. "It was incredible to find a 
submarine like that," says rear admiral Car¬ 
los Albuja, who oversees Ecuadorean naval 


operations along the northwest coast. "I'm 
not sure who built it, but they knew what 
they were doing." 



OUR HUNDRED MILES 
away, at the US embassy 
in Bogota, Jay Bergman 
received the news with 
a sense of vindication. 
As the US Drug Enforce¬ 
ment Agency's top official 
in South America, Bergman had followed 
the chatter about a rumored supersub for 
years—even as his colleagues remained 
deeply skeptical. But any satisfaction he felt 
was undercut by the implications of the dis¬ 
covery. The drug cartels continued to grow 
more sophisticated. If the DEA and other 
agencies hoped to keep up, they'd have to 
figure out how the traffickers built the sub, 
how to prevent them from building more, 
and—most important—how to detect oth¬ 
ers that might already be out there. "This 
is a quantum leap in technology,” Bergman 
says over a breakfast of eggs and strong 
Colombian coffee at a Bogota hotel. "It 
poses some formidable challenges." 

The US government's first step was a 
stern-to-snorkel assessment. Agents from 
the Farragut Technical Analysis Center—a 
branch of the US Office of Naval Intelligence 
that helps the Pentagon assess the capabili¬ 
ties of North Korean battleships and Rus¬ 
sian nuclear subs—went down to Ecuador. 
Over two days, the team broke down every 
aspect of the vessel's construction. They 
examined the hull with an electron micro¬ 
scope and energy-dispersive x-ray to deter¬ 
mine its composition. They pored over the 
technical capabilities of the sub's Chinese 
engines to calculate its range. And they 
studied the maximum amount of breath¬ 
ing time the crew would have underwater, 
without the aid of C0 2 scrubbers, before 
they'd be forced to surface. 

The group summed up its findings in a 
70-page white paper—marked fouo, for 
official use only—that conveys a grudging 
respect for the engineers and craftsmen who 
were able to build something so seaworthy 
in the middle of a swamp. "The streamlined 
hull, diesel-electric propulsion system, and 
fuel ballast system design all show a signifi¬ 
cant level of technical expertise and knowl¬ 
edge of submersible operations," it states. 
The hull, they discovered, was made from a 
costly and exotic mixture of Kevlar and car- 
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bon fiber, tough enough to withstand mod¬ 
est ocean pressures but difficult to trace at 
sea. Like a classic German U-boat, the drug¬ 
running submarine uses diesel engines on 
the surface and battery-powered electric 
motors when submerged. With a crew of 
four to six, it has a maximum operational 
range of6,800 nautical miles on the surface 
and can go 10 days without refueling. Packed 
with 249 lead-acid batteries, the behemoth 
can also travel silently underwater for up to 
18 hours before recharging. 

The most valuable feature, though, is the 
cargo bay, capable of holding up to 9 tons of 
cocaine—a street value of about $250 mil¬ 
lion. The vessel ferries that precious payload 
using a GPS chart plotter with side-scan capa¬ 
bilities and a high-frequency radio—essen¬ 
tial gadgetry to ensure on-time deliveries. 
There's also an electro-optical periscope and 
an infrared camera mounted on the conning 
tower—visual aids that supplement two min¬ 
iature windows in the makeshift cockpit. 

Today the supersub sits propped on a 
pedestal like a trophy at Ecuador's naval 
command headquarters in Guayaquil, the 
country's largest city and main port. Fresh 
air is piped in to keep investigators cool, 
and a tin roof protects it from the elements. 
Inside, the captured sub looks like the garage 
of a failed inventor; exposed PVC pipe hangs 
from the ceiling, batteries and plastic tubing 
are littered throughout the cabin, electrical 
wires are patched to the walls without any 
apparent logic. Old go-kart steering wheels 
control flippers on the sub's exterior, helping 
it to dive and surface. Crew comfort seems to 
have been an afterthought. Standing room 


is precious, and there are no visible seats 
or bunks. During a recent tour, diesel fumes 
barely masked the powerful combination of 
urine and man-stink lingering months after 
the sub's discovery. 

S MUGGLING HUGE ROLLS 
of Kevlar, four engines, 
249 back-breaking bat¬ 
teries, and thousands 
of obscure marine parts 
to a remote equatorial 
shipyard takes patience, 
money, and cojones. But does building a 
homemade submarine also take real smarts? 
The American and Colombian sub hunters 
seem to think so, but what do big government 
institutions know about hacking together a 
custom sub in a poorly equipped workshop? 
When powerful navies want a new subma¬ 
rine, they call defense contractors. To truly 
understand the complexities of building a 
sub from scratch, the real experts are a band 
of irrepressible hobbyists who build personal 
submarines in their backyards. 

Jon Wallace, a Unix software program¬ 
mer for Hewlett-Packard, has headed the 
Personal Submersibles Organization, or 
Psubs, for 15 years. The group promotes 
the safe design, construction, and opera¬ 
tion of personal submarines. It has 53 active 
members, mostly middle-aged American 
men "with their mortgage and kids under 
control," Wallace says. They're the kind of 
guys who are willing to spend every week¬ 
end in their suburban garages hand-welding 
custom vessels, the better to explore the 
bottoms of nearby lakes. Construction can 
require years and a masterful 
sales pitch. "It's not that easy to 
say, ‘Honey, I just need $25,000 
and the driveway for the next 
two years," Wallace says. 

Psubs members have been 
tracking the development of 
the drug runners' semisubmers- 
ible creations for years. And they 
haven't been very impressed. 
“Five hundred grand for a snor¬ 
kel semisub. Ha!" reads a typical 
posting on the Psubs website 
from 2009. “These 
guys may have a lot 
of money, but they 
are not the sharpest 
tools in the shed!" 
snorts another. 



Old go-kart 
steering 
wheels 
control the 
flippers for 
diving and 
surfacing. 


ANATOMY 
OF A 

DRUG SUB 

The 74-foot vessel 
seized from a remote 
jungle shipyard in Ecua¬ 
dor is nothing like the 
crude semisubmers- 
ibles that Colombian 
drug runners have used 
in recent years. Here are 
some of the sophisti¬ 
cated craft’s standout 
features. —J.P. 





But the towel-snapping ended with last 
summer's discovery of the submarine in 
Ecuador. “This is the most sophisticated sub 
we've seen to date," Wallace says. “It's a very 
good design in terms of shape and controls." 

The vessel, which never had a chance 
to take its maiden voyage, is by no means 
perfect. Its steel-free hull can't withstand 
depths of more than 62 feet, according to 
the US Navy's technical assessment, a limita¬ 
tion that gives the pilot an incredibly narrow 
comfort zone. In other words, the slightest 
miscalculation in ballast—the amount of 
seawater a sub takes in to dive—could spell 
disaster for the unwieldy, 16-foot-high vessel. 

Still, while they don't approve of its pur¬ 
pose, the Psubs members confirm that the 
craft is an impressive piece of work. "Some¬ 
thing like that would have taken a year or 
so in a modern shop," says Vance Bradley, a 
member of the group's advisory council and 
a former professional submarine fabricator. 
“Imagine doing it out in the boonies with the 
mosquitoes and vermin!" 
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1 

Conning Tower 

A 5 V 2 -foot tower 
with tiny windows, 
electro-optical 
periscope, and 
infrared camera 
provides a window 
on the world above 
while the bulk of 
the ship remains 
submerged. 


2 

Batteries 

The sub’s 249 
lead-acid batteries 
power two electric 
motors, letting it 
run silently under¬ 
water for up to 
18 hours before 
recharging. 


3 

Main Engines 

On the surface, the 
vessel uses a pair 
of four-cylinder 
diesel engines to 
reach speeds up to 
8.5 knots (10 mph), 
with a range of 
6,800 nautical 
miles—roughly 
one round-trip 
from Colombia to 


4 

Hull 

The submarine is 
sheathed in Kevlar 
and carbon fiber 
instead of steel, 
making it hard to 
detect with sonar 
or radar. It’s strong 
enough to with¬ 
stand depths of 
up to 62 feet. 


5 

Buoyancy System 

Compressed air is 
used to blow sea¬ 
water out of more 
than a dozen ballast 
tanks, increasing 
the sub’s buoyancy 
so it can surface. 

To dive, valves are 
opened to take in 
water. 


but the yearlong project would have been 
done mostly by hand without the help of 
electricity. Every bolt, pipe, and engine part 
would have been imported and laboriously 
smuggled in on small, canoe-like boats. 

nggl HE C0L0MBIRN CRR- 
tels may be impres¬ 
sive and resourceful 
engineers today, but 
Miguel Angel Montoya 
knows that just a decade 
ago they were hopeless 
amateurs. A former drug-cartel associate 
who says he designed some of the early 
semisubmersibles, Montoya quit the busi¬ 
ness in 2001 and wrote a tell-all book ( Yes¬ 
terday a Doctor, Today a Narco-Trafficker). 
He's understandably cautious about his 
security and would agree to be interviewed 
only via email. 

In the early '90s, Montoya explains, 
his bosses had begun launching cocaine- 


THE CARTEL'S SUBMARINE 

WAS LIKELY BUILT MOSTLY BY HAND 
WITHOUT THE HELP OF ELECTRICITY- 
EUERY BOLT, PIPE, RND PART 
I MP0RTED AND LABORIOUSLY SMUGGLED 
IN ON SMALL,CANOE-LIKE BOATS, 


That gets at one of the most vexing ques¬ 
tions surrounding the sub: How was the 
beast actually built? According to Berg¬ 
man's calculations, it must have cost at 
least $5 million to construct. Which drug 
gang would devote that kind of money 
to this black-market engineering proj¬ 
ect? Did they design it themselves, or did 
they recruit disaffected Russians or other 
foreign naval specialists? Were profes¬ 
sional submarine pilots used to manage 
the tedious construction and begin under¬ 
water testing? Was it just a coincidence 
that so many of the parts were from China? 


from the nearly three dozen old-school 
semisubmersibles that US and Colombian 
forces have confiscated since 2006—or from 
the 83 crew members who have been cap¬ 
tured and prosecuted in that time, many 
of whom have traded information about 
the boats and their makers in exchange for 
reduced prison time. If their experience is 
an accurate guide, the supersub was likely 
built in sections in the backwoods Ecua¬ 
dorean shipyard and then assembled at an 
adjacent estuary during low tide. Skilled 
engineers likely called the shots, directing 
teams of impoverished local laborers. Gas- 


Some answers can probably be deduced powered generators may have been used, smuggling vessels from the Colombian 
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coast. At the time, most of the 
contraptions were laughable- 
like something out of those black- 
and-white newsreels of early flying 
machines that piteously crash into barns. 
Some looked like oversize bathtubs. Oth¬ 
ers resembled sea monsters with jutting 
pipes for necks. Montoya and his partners 
made their bosses a daring proposal: Let us 
help you design a new way to ferry cocaine 
underwater to Mexico. 

In 1999, Montoya and his associates 
began designing a finned, dart-shaped tube 
that could be crammed with cocaine and 
towed underwater by fishing trawlers to 
evade detection. His “narco torpedo” was 
unmanned and carried radio transponders 
to locate it if traffickers had to ditch it on 
the open seas. When the torpedoes were 
ready to begin field-testing, Montoya says, 
he was escorted to a clandestine camp in 
Colombia's remote coastal region south of 
Buenaventura. He recalls riding for hours 
through a labyrinth of rivers and unnamed 
tributaries. “The place was practically 
invisible from the air, and the jungle was 
impenetrable. We walked on planks set on 
swampland,” Montoya says. “The air was 
thick with chemical fumes from resins. Hun¬ 
dreds of workers lived there, and the roar 
of motorboats was always present. They'd 
come and go by the dozens.” 

Laborers were converting boats into pre¬ 
carious semisubmersibles that local fishing 
boat captains would pilot to Mexico for a 
quick payoff. “Only poor people live in the 
area. They're in the Stone Age. They'll give 
anything a go for very little money or food,” 
Montoya says. 


Montoya conducted practice 
runs with his makeshift torpedo 
in desolate local rivers and video¬ 
taped the launches. His bosses 
were enthusiastic and decided to give it a 
try. Montoya's capsules carried loads up the 
Pacific coast for at least three years without 
a problem, delivering cocaine to Mexico for 
eventual sale in the US. When the Colom¬ 
bian navy finally confiscated one of the tor¬ 
pedoes, they marveled at the design and 
reverse-engineered it to better understand 
how it was built—much as they've done to 
the 54 other drug-toting semisubmersibles 
they've captured. Montoya ultimately left 
the cartel in disillusionment. “I lost my fam¬ 
ily, my profession. I fell into drug and alco¬ 
hol use,” he says. “My friends died or were 
in jail, and my head had a price on it. This 
is simply no way to earn a living, however 
glamorous and attractive it may seem.” 
Looking back, he says the Colombian car¬ 
tels were honing their skills in preparation 
for their ultimate goal—the construction of 
long-distance vessels that could dive and 
surface on command. What the drug lords 
have always wanted, he says, was their own 
fleet of fully functioning submarines. 

HE D.E.R.'S BERGMRN 
thinks the drug lords 
may have finally 
achieved that dream. 
Immediately after the 
raid in Ecuador, Berg¬ 
man publicly stated 
that he had to assume there were other 
such submarines operating throughout 
the region. About seven months later, on 


The sub was 
discovered on 
July 2, 2010, in 
an estuary in 
the jungles of 
Ecuador. 



Valentine's Day of 2011, he was proven cor¬ 
rect when the Colombian navy announced 
that it had seized a second drug-running 
supersub. This one had also been built in 
the jungle. It was 101 feet long, could hold 
up to 8 tons of cocaine, and could withstand 
ocean depths of about 30 feet, Colombian 
officials said. “One is an aberration,” Berg¬ 
man says. “Two is an emerging trend.” He 
presumes there are more. 

The prospect of Colombian drug traf¬ 
fickers running their own private navy 
poses problems that won't be solved with 
a few arrests. “This is one of those cases 
we're not going to divert our attention 
from. It has implications that go beyond 
law enforcement. It has national security 
implications,” Bergman says. After all, 
there is no reason the subs have to be lim¬ 
ited to the drug trade. They could carry 
illegal immigrants or even terrorists, or be 
sold to the highest bidder for any number 
of nefarious purposes. 

Consequently, the supersubs are garner¬ 
ing high-level attention. Ecuadorean mil¬ 
itary brass briefed US defense 
secretary Robert Gates. And 
Bergman's DEA agents gave a 
lengthy presentation to Coast 
Guard and Pentagon officials 
with the Joint Interagency Task 
Force South, the Florida-based 
intelligence unit responsible for detect¬ 
ing drug-running semisubmersibles on 
the open sea. The task force works with 
law enforcement agencies—which have 
unmanned aerial drones, Coast Guard cut¬ 
ters, and warships at their disposal—but 
they wouldn't comment on how they might 
try to locate the new long-range narco subs. 
Given the Navy's recent 70-page assess¬ 
ment, however, tracking them won't be so 
easy. “The vessel is assessed to be quiet, 
while operating under electric power, and 
potentially difficult to detect acoustically 
or by radar,” the Navy concludes. 

In the meantime, Montoya predicts that 
the jungle shipbuilders will continue to per¬ 
fect their craft. “These efforts have been in 
the making for at least 17 years, since the 
time of Escobar,” he says. “It would be real¬ 
istic to assume that there is a sub en route to 
Mexico or Europe at this very moment.” HQ 
///////////^^ 

jim popkin (jim.popkin@gmail.com) is a 
writer and former head of the NBC News 
Investigative Unit 
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Ten years ago, 
letters laced with 
anthrax killed 
five people. The 
FBI says it traced 
the spores to a 
single US scientist. 

But could the 
Feds have gotten 
the wrong man? 


By NOAH SHACHTM AN Illustrations by Goni Montes 









INALLY, THE INVESTIGATION WAS OVER. 

The riddle solved. On August 18, 2008— 
after almost seven years, nearly 10,000 
interviews, and millions of dollars spent 
developing a whole new form of micro¬ 
bial forensics—some of the FBI's top brass 
filed into a dimly lit, flag-lined room in the 
bureau's Washington, DC, headquarters. 
They were there to lay out the evidence prov¬ 
ing who was responsible for the anthrax 
attacks that had terrified the nation in the 
fall of 2001. 

It had been the most expensive, and argu¬ 
ably the toughest, case in FBI history, the 
assembled reporters were told. But the facts 
showed that Army biodefense researcher Bruce Ivins was the person 
responsible for killing five people and sickening 17 others in those 
frightening weeks after 9/11. It was Ivins, they were now certain, 
who had mailed the anthrax-filled letters that exposed as many as 
30,000 people to the lethal spores. 

The FBI unraveled the mystery, officials said, thanks in part to the 
microbiologists seated at a U-shaped table in the front of the room. 
Among them was Paul Keim, who first identified the anthrax strain 
used in the attacks, and genetic specialist Claire Fraser-Liggett, 
who led the team that sequenced the DNA 
of the anthrax in the letters, tracing the 
spores back to their genetic match: a flask 
of superconcentrated, ultrapure anthrax 
held by Ivins. Several of the research¬ 
ers at the table had previously counted 
Ivins as a peer and even a friend. Now 
they were helping brand him a monster. 

Between the officials and the scientists, it 
was a convincing display. It had to be. Ivins 
had killed himself three weeks earlier. There 
would be no arrest, no trial, no sentencing. 

Absent a courtroom and a verdict to pro¬ 
vide a sense of finality or some measure of 
catharsis, all the FBI could do was present 
its findings and declare the case closed. Bruce Ivins 



No one involved that day expressed any doubt about Ivins' guilt. 
But things are not always as clear-cut as they may seem in an FBI pre¬ 
sentation. Two years later, sitting in her office overlooking West Bal¬ 
timore, Fraser-Liggett concedes she has reservations. “There are still 
some holes," she says, staring out her window in discomfort. Nearly 
2,000 miles away in Flagstaff, Arizona, Keim has his own concerns. 
“I don't know if Ivins sent the letters," he says with a hint of both 
irritation and sadness. Even agent Edward Montooth, who ran the 
FBI's hunt for the anthrax killer, says that—while he's still convinced 
Ivins was the mailer—he's unsure of many things, from Ivins' motiva¬ 
tion to when he brewed up the lethal spores. “We still have a difficult 
time nailing down the time frame," he says. “We don't know when 
he made or dried the spores." In other words, it's been 10 years since 
the deadliest biological terror attack in US history launched a man¬ 
hunt that ruined one scientist's reputation and saw a second driven 
to suicide, yet nagging problems remain. Problems that add up to 
an unsettling reality: Despite the FBI's assurances, it's not at all cer¬ 
tain that the government could have ever convicted Ivins of a crime. 

it took weeks for anyone to realize the attacks were even hap¬ 
pening. When Robert Stevens, a photo editor at the Sun tabloid, 
came down with chills while on vacation in North Carolina on Sep¬ 
tember 29, 2001, neither he nor his wife figured it was a big deal. 
She went to spend the afternoon with their daughter; he rested on 
the couch. As Stevens lay there, thousands of spores were filling his 
lungs. Nestled in the respiratory sacs, the particles slowly came in 
contact with white blood cells called macrophages, which carried 
the bacteria into the lymph nodes in the central cavity of his chest. 
There, the spores began to germinate, shedding their tough outer 
layer and multiplying relentlessly. The bacteria unleashed two types 
of toxins into Stevens' bloodstream. One caused a fluid buildup in his 
central chest cavity, which squeezed his heart and shoved his lungs 
against his ribs, making it difficult to breathe. The other began killing 
off Stevens' macrophages, decimating his body's natural defenses. 

Two days later, Stevens was feverish, short of breath, and red in 
the face. He and his wife started driving back to their home in Flor¬ 
ida, with Stevens sweating in his seat. When they got there, Stevens' 
wife took him, nearly incoherent now, to the hospital. On October 
4, he tested positive for anthrax. He died the next day. 

Both medical and public officials figured it was a freak but natu¬ 
ral occurrence, maybe something Stevens picked up on a hike in the 
Carolina woods. Because anthrax was 
known as a potential biological warfare 
agent, the case grabbed national atten¬ 
tion, but there seemed no reason to panic. 
“It looks like it's a very isolated incident," 
President George W. Bush told the coun¬ 
try on October 9. 

Three days later, an anthrax-loaded 
letter was found at NBC News headquar¬ 
ters. A week after that, the FBI recovered 
an identical-looking spore-laden letter 
from the offices of the New York Post “09- 
11-01," the letters read. “THIS IS NEXT 
/ TAKE PENACILIN NOW / DEATH TO 
AMERICA / DEATH TO ISRAEL / ALLAH 
IS GREAT." 
















The Scientists 

Investigating the 2001 anthrax attacks required an unprecedented scientific effort- 
one that was mostly conducted by US anthrax researchers. A few of the key players: 



Hank Heine 

One of Ivins’ closest friends in 
USAMRIID's bacteriology division. 



Paul Keim 

Identified the attack anthrax as a 
strain used in many US labs. 



Pat Worsham Claire Fraser-Liggett 

Identified the four mutants Led the genetics team charged 

produced by the attack anthrax. with “fingerprinting” the anthrax. 


By mid-October, four more people had been diagnosed with anthrax, 
and Leroy Richmond, a postal worker at the Brentwood Road mail 
facility in Washington, DC, was doing his best to convince his cowork¬ 
ers to relax. Mail handlers had little to fear as long as they took pre¬ 
cautions, according to talking points distributed by the government, 
which Richmond read aloud to several fellow mail room employees. 
Bacillus anthracis will appear as a white powder that you should 
keep away from your face. So be careful, but keep doing your jobs, 
Richmond told his coworkers as he wiped away a sniffle. Everything 
is going to be just fine. 

A few days later, Richmond barely had the lung capacity to walk 
across the floor of the mail room, which routes correspondence 
to the US Senate and dozens of federal agencies. His shoulders 
and chest ached like they had been hit with a bat. “Oh my God,” he 
thought. “This might be the last breath that I can take.” On October 
20, doctors at Inova Fairfax Hospital confirmed that he had been 
infected with anthrax. 

Richmond survived. His coworkers Thomas Morris and Joseph 
Curseen did not. 

The letter that likely infected them was discovered in the offices 
of Tom Daschle, the Senate majority leader. The envelope had a 
Trenton, New Jersey, postmark and a return address that read in 
handwritten block letters, “4TH GRADE GREENDALE SCHOOL.” 
An FBI team wearing protective suits placed the letter and envelope 
in ziplock bags. They then drove the package 50 miles northwest, to 
Fort Detrick, home of the military's leading biodefense facility, the 
United States Army Medical Research Institute of Infectious Dis¬ 
eases—the famed USAMRIID. 

John Ezzell, the bearded, Harley-driving head of the institute's 
Special Pathogens Sample Testing Lab, was waiting to meet the 
agents. He spent a day studying the package, then sent it to the 
lab of Bruce Ivins, one of the institute's most experienced anthrax 
researchers. As his fellow microbiologists watched from 
the hallway, Ivins shoved his double-gloved hands inside 
a biosafety cabinet containing the sample. He opened D 


the bag and held it up with one hand. When he moved his free hand 
closer to it, the granules in the bag began moving toward his glove, 
drawn by a slight electrostatic charge. The microbiologists gasped; 
they were used to working with wet spores, which fell to the ground 
easily. But this anthrax was dry and ionized—it would stay aloft and 
spread like a gas. It was potentially lethal to anyone in the vicinity. 
“It's unbelievable,” a colleague remembers Ivins saying. “I've never 
seen anything like that.” 

Ivins measured the concentration of the sample. It came out to 
a trillion spores per gram—three orders of magnitude more dense 
than anything the USAMRIID researchers had ever grown. “These 
are not 'garage' spores,” Ivins later wrote in an analysis. “Profes¬ 
sional manufacturing techniques were used.” 

If anyone at USAMRIID knew about spore-growing, it was Ivins. 
After two decades at the institute, he had mastered the delicate 
balance of chemistry, heat, and time required to get anthracis to 
multiply in just the right way. Ivins not only supplied spores to his 
fellow scientists at USAMRIID; many of the anthrax researchers on 
the planet relied, in one way or another, on his concoctions. 

In addition to his anthrax expertise, Ivins was known as one of the 
odder characters in an institute full of odd characters. He'd show 
up to work in plaid bell-bottoms and flowered shirts that ran a few 
sizes too small for his soda-straw frame. He was a juggler, a uni¬ 
cyclist, and a weather junkie. At institute Christmas parties, Ivins 
was the one reciting the corny limericks. At the base gym, he was 
the one working out in dark socks and heavy boots. 

Ivins grew up in the small town of Lebanon, Ohio, the skinny, 
science-nerd son of the local drugstore pharmacist. He went to 
school at the University of Cincinnati, where he met his wife, Diane, 
and earned a bachelor's degree, a master's, and a PhD—all in micro¬ 
biology. After Ivins' postdoctoral work at the University of North 
Carolina, the couple moved to Maryland, where Ivins started work¬ 
ing at USAMRIID in 1981. Two years earlier, an anthrax 
outbreak at a secret military microbiology plant in 
S Siberia had killed at least 66 people, proving that the 







Soviets had been refining anthrax into a biological weapon. Ivins 
was assigned to start working on a new, more effective vaccine. 

Ivins was a fixture in the institute's active social and intramural 
sports scenes. Diane largely stayed away, even though they lived 
just up the street from the base with their adopted kids, Andy and 
Amanda. (The Ivins family did not respond to repeated interview 
requests.) So it was Ivins alone who frequented the institute's volley¬ 
ball games—not to play but to cheer and razz the refs. Then he'd go 
to the postgame drinking sessions, held at Fort Detrick's old officers' 
club, and nurse a single glass of wine while everyone else got sloshed. 

Ivins liked to keep candy on his desk and would talk and talk and 
talk to anyone bold enough to grab a piece. When he got flustered— 
which was often—he'd stammer and flap his arms in hopes of mak¬ 
ing his point. If you found a lame joke or a picture of kittens in your 
inbox, you knew who to blame. He led what his friends called a "hippie 
Mass" at St. John the Evangelist Catholic Church in nearby Freder¬ 
ick, playing keyboards and acoustic guitar. He was a local Red Cross 
volunteer. Colleagues found him both smart and generous. "He had 
experience and was willing to share," remembers Hank Heine, Ivins' 
friend and colleague in the tight-knit bacteriology division. "The first 
day I arrived, he said, Tf there's any help you need, come see me.' ” 

Not surprisingly, then, when the FBI set up a small team after 
the initial attacks to help with the science of anthrax, they found 
Ivins eager to assist. Maybe too eager. While other USAMRIID sci¬ 
entists swore that no one there could have pulled off the attacks, 
Ivins suggested several current and former colleagues as potential 
perpetrators. "Rarely would a guy point the finger at his cowork¬ 
ers," says Thomas Dellafera, the US Postal Inspection Service agent 
who helped lead the anthrax investigation. "But he did. This guy 
was rolling on his own mother." 

Ivins regularly emailed friends and acquaintances about the 
burgeoning investigation—including a former UNC grad student 
he had known named Nancy L. Haigwood. One picture Ivins sent 
Haigwood, now also a microbiologist, was particularly unsettling: 
It showed Ivins holding petri dishes filled with anthracis —without 
wearing gloves. Haigwood was already thoroughly unnerved by 
Ivins: He had shown an excessive fascination with both her and the 
rules and rituals of the Kappa Kappa Gamma sorority she advised 
back in school, and he had foisted all manner of 
unwanted attention on her ever since. For exam¬ 
ple, she had long suspected that Ivins was the 
one who, years after graduation, spray-painted a 
fence at her boyfriend's house with a red kkg in 
Greek lettering. When the American Society for 
Microbiology later emailed a plea to its members 
asking for help on the case, Haigwood thought of 
Ivins. "At that exact moment, that awful moment, 
I knew it was him," she says. She reported her feel¬ 
ings to the FBI. The bureau sent out two agents 
but didn't seem all that interested in Haigwood's 
intuition at the time. 

ITTING on THE hood of his Toyota SUV on the 
edge of the tarmac at Flagstaff Pulliam Airport, 
Paul Keim watched the Arizona sky change col¬ 
ors as the sun went down. A microbiologist at 
Northern Arizona University, Keim supervised 



one of the largest collections of anthrax 
on the planet, more than 1,000 samples 
in all. That afternoon, he had received 
a call from the FBI directing him to the 
tarmac to receive one more specimen: 
anthrax-infected spinal fluid extracted 
from the first victim, photo editor Rob¬ 
ert Stevens. At about 7 pm, a Gulfstream 
corporate jet landed, coming to a stop 
near where Keim was parked. While the 
jet's engines died down, a blond woman 
stepped out, strode across the runway, 
and handed Keim a box. He took the box 
and drove straight to his lab. 

Keim was well-known among anthrax 
researchers for having developed a DNA 
test that could tell one form of Bacillus 
anthracis from another. By looking at cer¬ 
tain sections of the anthrax genome, Keim 
could find telltale patterns of repeating 
nucleotides that would indicate a given 
strain. Ten hours after the tarmac hand- 
off, Keim had finished his analysis of the 
anthrax that killed Stevens. The signa¬ 
tures indicated a particularly lethal stock 
known as Ames. The strain was mainly 
used in biolabs around the US to test 
vaccines and therapeutic treatments. 

The attack anthrax, in other words, was 
very likely US-grown. 

When tested, samples from the sub¬ 
sequent attacks also proved to be Ames. 

It was the investigators' first big break. 

Actually, it was their only break; from 
every other angle, the case looked nearly 
impossible to solve. 

Unlike in a traditional murder case, the 
victims had little in common. The letters 

themselves were clean—no fingerprints or human DNA. The exact 
location of the letter drops was unknown. It was enough to drive 
postal inspector Dellafera mad. Because the attacks used the mail 
system, Dellafera, who led a seven-person mail theft unit before 
the attacks, was placed on the case leadership team. Now the Con¬ 
necticut native was interviewing hundreds of postal workers to see 
if they had noticed any suspicious envelopes. Nobody had. Soon it 
became clear that this wasn't just a whodunit. It was a wheredunit, 
whydunit, and howdunit, too. 

Classifying the killer anthrax as belonging to the Ames strain gave 
the investigation something to go on, but it was helpful only to a 
point. Tracing the attack anthrax to its source would require far more 
precision. More than a dozen labs—and thousands of researchers— 
worked with Ames anthrax. And distinguishing one Ames isolate, 
or sample, from another was tough; they were all nearly identical 
genetically. Every Ames isolate in circulation originates from a single 
heifer that died in Sarita, Texas, in 1981. If spores were the equiva¬ 
lent of bullets, Keim knew the caliber of the murder weapon. But the 
bullets could have been fired from any of a thousand different guns. 


above: Anthrax 
growing in a petri 
dish of sheep’s 
blood, right: The 
envelope mailed 
to US senator 
Tom Daschle and 
the letter mailed 
to Tom Brokaw at 
NBC News. 






The mailer was probably 
a spore-happy Unabomber 
type—a highly trained, 
educated loner, likely in the 
US biodefense community. 
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To have any hope of finding the equivalent of ballistic markings 
for this anthrax, scientists would have to go beyond KeinTs tests, 
which examined just eight regions of the genome, with a few hundred 
base pairs each. They'd need to decode the entire anthrax genome, 
some 5.2 million base pairs. So they turned to Claire Fraser-Liggett. 

Dark-haired, with a square jaw and model's cheekbones, Fraser- 
Liggett helped pioneer the field of genome sequencing. In 1995, 
she and her fellow scientists at the Institute for Genomic Research 
published the first complete sequence of a bacterium. Her then- 
husband, J. Craig Venter, led the private-sector effort to sequence 
the entire human genome in the late 1990s. By the time of the anthrax 
attacks, she and her team had already unraveled the genetic codes for 
dozens of microorganisms—including the bacteria that cause Lyme 
disease and syphilis. And they were already working on anthrax—an 
Ames sample from Porton Down, a British biodefense lab. 

Fraser-Liggett's team immediately set out to fully sequence the 
anthrax taken from Robert Stevens' spinal fluid. The hope was that 
even a few unique nucleotide sequences could further identify the 
specific isolate of the Ames strain that was used in the attacks. In 
2001, though, genetic sequencing was still so difficult and expen¬ 
sive that the process could take months. 

Meanwhile, the attacks continued. On October 28, a 61-year-old 
hospital stockroom worker named Kathy Nguyen became so ill so 
quickly that she could barely speak by the time she got to the emer¬ 
gency room. She died three days later, shortly after being diagnosed 
with anthrax. Nobody could figure out how she got infected. Maybe 
one of the anthrax letters had brushed against a hospital package 
somewhere along its route and left spores behind. Then, two weeks 
after that, a spore-filled letter addressed to US senator Patrick Leahy 
was found in a pile of quarantined mail. 

That same day, 94-year-old widow Ottilie Lundgren checked into 
the hospital with a slight cough and some weakness. It was nothing 
major, but the doctors decided to keep her overnight for observa¬ 
tion. She lived alone in the small, rustic town of Oxford, Connecticut; 
she didn't get a lot of company. Four days later, doctors confirmed 
that Lundgren had anthrax. She died the next day. 

The CDC warned that “tens of thousands and maybe more letters 
[could] be potentially at risk for some level of cross-contamination." 
The country, still shell-shocked from 9/11, plunged further into 
panic. Every newsroom in New York and every office in DC became a 
jury-rigged biosafety lab. People stormed doctors' offices demand¬ 
ing ciprofloxacin, the powerful antibiotic used to counter anthrax; 
some drove to Canada when US pharmacies ran out. Then the hoaxes 
started. One antiabortion extremist mailed 554 powder-filled let- 
















ters to abortion clinics all over the country. On December 4, newly 
appointed homeland security chief Tom Ridge declared that he 
was again placing the public "on general alert." 

FBI director Robert Mueller held daily—and sometimes twice- 
daily—meetings on the investigation, demanding progress reports 
at every turn. "Who was going to be a brave enough soul to come in 
and say, T got nothing?' ” one FBI veteran recalls. 
_ But nothing is pretty much what they had. 

d* ^ 4 • , o pat worsham, one of Ivins' colleagues, the 

‘ ^ “ ' rush of events felt like "the world had gone mad." 

It! A bookish anthrax specialist with a measured, 

g;. | librarian's air, she was used to USAMRIID's placid, 

&V well-regulated pace. Now she found herself at 

' the center of a frenzied national bioterror inves- 

tigation. 

0* \ Worsham had made her reputation in the scien- 

|J. : tific community by studying anthracis variants, 

work that was key to the development of a vac- 
cine. So it made sense that one of the institute's 
g technicians, Terry Abshire, would decide to email 

g. Worsham a photo of a petri dish covered with 

g i strange-looking anthracis colonies. Abshire had 

i >; 1 let spore colonies from the letter to Leahy grow 

^ 1 : for two to three days longer than researchers 

normally do when culturing anthrax. When she 
pulled the dish out of the incubator, she noticed 
that many of the colonies had a yellowish color instead of the usual 
light gray tone. And they seemed to have affected the sheep's blood 
that lined the dish, turning it a sickly green. 

Worsham studied the picture, but she wasn't sure what it meant. 
So she grew a second batch from the Leahy letter and, sure enough, 
it produced several funny-looking yellowish colonies, too. Ulti¬ 
mately, four predominant morphs were identified. Two had a bull's- 
eye shape, almost perfectly round. A third was a little smaller and 
more irregular. The fourth was mostly translucent. Worsham later 
grew colonies from the spores that coated the letters to Daschle 
and the New York Post. The same mutated colonies appeared again. 

Worsham, cautious by nature, didn't want to jump to conclu¬ 
sions. "OK, they look alike," she told colleagues. "They may not 
be alike." But she suspected that they were unique to the attack 
anthrax, which might make them the kind of identifying charac¬ 
teristic investigators were looking for. 

The FBI, meanwhile, turned to a more conventional investiga¬ 
tive technique: behavioral profiling. It parsed the anthrax letters 
with Talmudic precision, looking for anything that seemed out of 
place. The letters' evocation of September 11, "09-11-01," used the 
American style of placing the month before the day. The "Allah is 
great” line at the end of the letter seemed inauthentic; a devout 
Muslim would have begun the letter that way and used the phrase 
“Allahu akbar ." Profilers concluded that the mailer was likely a 
sort of spore-happy Unabomber—a highly trained, highly educated 
loner, probably in the American biodefense community. In public, 
he'd be nonconfrontational, they advised. Instead, he preferred to 
harass people anonymously. Neither the recipients of his 
letters nor the mailbox into which he dropped them were 
chosen at random. The letters had a Trenton postmark, □ I 


so, the profilers said, the mailer probably lived or worked nearby. 

Investigators in New Jersey drew up a list of 621 mailboxes that 
fed the Trenton area's main mail-processing facility. They started 
with the most isolated boxes, figuring a local resident would choose 
a place where they wouldn't be seen making an envelope drop. Under 
cover of night, the team swabbed box after box for anthrax residue. 
Box after box came up negative. 

Separately, FBI agents were asking biodefense specialists whether 
they could imagine anyone as a potential mailer. One name was 
mentioned regularly: Steven Hatfill, a physician who had previ¬ 
ously done virology work at USAMRIID. Hatfill was familiar with 
anthrax; he had gone to medical school and done his internship in 
southern Africa, where he had seen patients with skin infections 
caused by anthrax. At the defense contractor SAIC, he showed 
PowerPoint presentations that sketched out a biological terror 
attack. The scenario: anonymously mailed envelopes packed with 
anthrax. In the months before the attacks, he had been filling pre¬ 
scriptions for Cipro. 

But the thing that made Hatfill a standout in his field was that he 
was essentially a jock among nerds, a high school wrestler and for¬ 
mer soldier. While his colleagues limited their publishing to aca¬ 
demic periodicals like The Journal of Infectious Diseases, Hatfill 
appeared in the conservative political magazine Insight, pretending 
to cook up biohazards in his kitchen as a way to dramatize the threat 
of homegrown pathogens. Out of thousands of current and former 
biodefense workers, Hatfill became the focus of the FBI's attention. 

Ivins, meanwhile, was becoming the investigators' trusted ally, 
walking them through the minutiae of the anthrax life cycle. On 
January 22,2002, he drew a diagram that illustrated why mutants 
were showing up in the attack spores—and why that was important. 

Anthrax isn't a typical bacteria. It's almost immortal. As a spore, 
anthracis can survive in a dormant state for decades, perhaps even 
centuries. When it happens to enter an animal, it springs back to life 
and starts reproducing. Like all living things, anthracis produces 
mutant offspring as it multiplies. But those mutants have trouble 
going dormant. When the anthrax loses its host, many mutants die 
out and the bacteria returns to a near-pure state. It's almost as if the 
law of evolution doesn't apply. 

The way the scientific community handles anthrax further inhib¬ 
its the mutation process. Ivins, for example, kept anthracis batches 
that were pure, strong, and "just a slant away," as he put it, from 
the original strain taken from that Ames cow. Then Ivins individu¬ 
ally picked what he judged to be the healthiest colonies to pass on 
to other researchers. In other words, when anthrax scientists used 
Ivins' spores, they limited the possibility of mutation. They simply 
kept returning to 1981 over and over again. 

The anthracis found in the various letters was totally differ¬ 
ent from his stock, Ivins explained to investigators. Worsham had 
shown that the attack anthrax produced all kinds of mutants when 
cultured. This meant that those spores were already the product of 
generation after generation of culturing and reculturing, unlike his 
straight-from-the-cow stuff; only the extra turns of the evolutionary 
cycle could explain the weird growths. "'Daschle' * B.I. cultures," 
Ivins wrote on the diagram, referring to his own initials. Agents 
jotted down his analysis, which seemed perfectly logi¬ 
cal—if a little confusing—at the time. They also noted 
□ his suggestion to try genetic analysis to show the dif- 
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ference between his anthrax and the anthrax used in the letters. 

Of course, for genetics to be helpful, the FBI would need to col¬ 
lect a comprehensive cross-section of anthracis samples to have 
something to compare the attack anthrax to. So this is what they 
decided to do. They set up one storehouse for samples at 
Keim's lab and another in a locked facility at USAMRIID. 

Scientists from around the world were asked to send in > ~ ^ 

a bit of every Ames anthrax sample in their possession. 

Ivins and Worsham, among others, were asked to pro- 
vide input for the submission guidelines. 

The procedures included a reminder not to pick just 
individual, healthy colonies—even though that was stan- ;;g|j 

dard practice for lab work. Scientists were told to take 
a representative mix from each sample, to catch any j 
stray mutants. Ivins finished handing in his samples in 
April 2002. |||| 

Included in Ivins' submissions was an unusually potent jl||| 

batch of Ames spores—a mix he first created in 1997. It j 

was the result of 164 liters of anthrax from 35 different 
production runs, distilled into a single liter that was : 
nearly pure. The flask was marked RMR-1029. ||J|| 

That same month, Ivins did something that surprised 
everyone. For some reason, he decided to start testing 
his office and biocontainment labs for spores. This was 
a major breach of USAMRIID protocol. Specially trained 
testing teams were supposed to handle suspected contaminations. 

On April 18, Ivins told his bacteriology division colleagues what 
he had done. They promptly freaked out. In addition to being unsafe, 
Ivins' actions could be read as an attempt to cover up potential evi¬ 
dence. “Bruce," his friend and coworker Jeff Adamovicz told him, 
“you don't understand what this makes you look like." 

The next day, USAMRIID held an institute-wide town hall meeting 
to discuss Ivins' actions and launch a facility-wide spore hunt. “I am 
now forbidden from being a 'cowboy,'" Ivins emailed a friend later. “I 
can't think for myself, and I can't do anything without everybody up 
and down the line questioning me about it. I'm sure it's punishment." 

The FBI decided to have a talk with Ivins. They had more than just 
the testing to ask him about. They also had discovered that Ivins 
liked to spend an inordinate amount of time alone in his suite of 
biocontainment labs, located in the windowless concrete bowels 
of the institute. Why lock yourself inside for so long? “I don't think 
anyone has any idea how peaceful and quiet it can be here after 
hours," he wrote in an email to a friend after the questioning. “In 
the evenings [suite] B3 may as well be Mars." 

Despite all this, the bureau's major interest was still fixated else¬ 
where. Investigators were digging into the background of Steven 
Hatfill and finding inconsistencies. Hatfill, for example, claimed he 
had a PhD; in fact, the degree was never awarded. If he was misrep¬ 
resenting something like that, they thought, maybe he was keep¬ 
ing other secrets. 

In June 2002, agents asked Hatfill if they could swab his apartment 
for spores. When they arrived, they found the place surrounded by 
camera crews. News channels carried the event live. Even though the 
search came up empty, on August 6 attorney general John Ashcroft 
went on the Today show to declare Hatfill a “person of 
interest" in the anthrax case. 

Two days later, after testing more than 600 mailboxes □ El 


in central New Jersey for anthrax, investigators finally found one 
in Princeton with spores inside. Contrary to what the profilers had 
predicted, it was at a busy intersection on the northwest corner of 
Princeton University's campus, surrounded by traffic day and night. 

Agents passed pictures of Hatfill around the neighbor¬ 
hood, asking whether the guy looked familiar. Nobody 
; ! recognized him. 

N February 2003, anthrax became part of the rationale 
\ for invading Iraq. Colin Powell went to the United Nations 

I Security Council, in part to discuss the potential bioweapon, 

j&g, “Less than a teaspoonful of dry anthrax in an envelope shut 

Uf ! down the United States Senate," he said. “Saddam Hus- 

||f j sein could have... enough to fill tens upon tens upon tens 

||| j of thousands of teaspoons." Two weeks later, Tom Ridge 
| told Americans to buy duct tape and plastic sheeting to 
protect themselves from a bioterror attack. Four weeks 
H|| after that, the invasion of Iraq began. 

|i|j As the war got under way, Hatfill's life was unraveling. 

|L!j He had been fired from his job at SAIC, and a replace- 
: ment gig at Louisiana State University fell apart under 

j Justice Department pressure. He spent his days “remod- 

j eling every room in my girlfriend's apartment," he says. 
“It took months." Suicide was “never an option," he later 
told a reporter from The Atlantic, but at the time, he was 
under extreme emotional and mental strain. In August 2003, Hatfill 
sued the Justice Department for violating his constitutional rights 
and privacy. After Vanity Fair and The New York Times published 
articles suggesting Hatfill was guilty, he also sued Conde Nast (which 
owns wired as well as Vanity Fair) and the Times. 

In public, the bureau defended its actions. But the more the anthrax 
unit investigated Hatfill, the less convinced some agents became 
of his involvement. The Cipro prescriptions, the magazine photo, 
the flawed resume—none of it made him a killer. “He fits the gen¬ 
eral profile,” special agent Brad Garrett told colleagues after one 
interview. “But I don't see any real evidence." 

Meanwhile, Fraser-Liggett's team was still hard at work trying to 
come up with a DNA signature for the attack anthrax. To do this they 
were sequencing not only the anthrax taken from Stevens' spinal fluid 
but also the original Ames strain (taken from Keim's collection), which 
could allow them to pinpoint genetic markers unique to the attack 
spores. The team spent months shearing off DNA segments, tagging 
those segments with fluorescent dyes, scanning them with a laser, 
and then using advanced algorithms to reassemble the base pairs. 

By October 2003, they had the results. “Oh shit," Fraser-Liggett 
said when she saw the outcome. “There isn't a single difference." 
As far as the tests could tell, all of the nearly five and a half million 
base pairs were the same, and in the same order. Because of the 
natural and man-made processes that slow anthrax's evolution, the 
attack bacteria was essentially pure Ames. The whole idea of using 
this new DNA fingerprinting technique to find the attack spores 
seemed like a dead end. 

There were still a few options left. The best of those was to ana¬ 
lyze the mutant anthrax colonies—those yellowish, rounded, and 
blood-busting specimens—that Pat Worsham had spot¬ 
ted. There was a chance that these mutants might contain 
□ larger, more detectable genetic differences that would 




allow scientists to distinguish them from pure Ames spores. If so, 
those morphs might produce a usable DNA fingerprint. The Fraser- 
Liggett team launched a new, laborious round of sequencing. “Not 
all hope was lost,” Fraser-Liggett says. But she wasn't optimistic. 

For the time being, however, the FBI decided to rely on Worsham's 
eyes. Investigators started bringing samples from the FBI's Ames 
repository to her, which she would culture, then check for mutants. 

One sample caught her attention. It had the bull's-eye-shaped 
variants and all the other mutants, too. Because it was labeled with 
an anonymous code, Worsham didn't know where the spores had 
come from. But the FBI knew it was a subsample of Bruce Ivins' lethal 
RMR-1029 batch, which Ivins had previously provided to the Battelle 
biodefense lab in Ohio. And this meant something didn't add up. 

If the Battelle sample produced mutants, Ivins' RMR-1029 sample 
should have as well—they were supposed to be virtually identical. 
But the RMR-1029 from Ivins tested clean. Investigators wondered 
if, despite instructions to the contrary, Ivins may have picked off 
a few healthy colonies rather than a representative sample of the 
RMR-1029 flask. Or maybe he hadn't submitted RMR-1029 at all. 

IN December 2003, while conducting an inventory of one of 
USAMRIIDs biocontainment suites, investigators discovered 22 
undocumented Ames anthrax samples. They began to fear that 
the repository they had spent nearly two years assembling might 
have gaping holes in it. So for the first time, the FBI decided to scour 
USAMRIID for any vials they had missed. 

The institute staff fumed at the search—ongoing experiments would 
be disrupted, they shouted. Heine, Ivins' coworker, decided to exact 
a bit of revenge on his FBI handler. While the agent was collecting 
samples in his lab—dressed in full protective gear—Heine handed 
her a vial and told her it was a deadly plague strain. The vial started 
shaking in the agent's gloved hand. Heine cracked up. “They were 
entirely dependent on me to identify everything in every box,'' he 
says. “I could've held up a critical piece of evidence, said it was some¬ 
thing else, and put it aside. There's no way they would've known.'' 

During the search, investigators took Ivins' primary RMR-1029 
store—not just a sample of the stuff, all of it. They skimmed a small 
amount into a vial, labeled it with an identification number, and sent 
it to Pat Worsham down the hall for analysis. 

Later, on the patio of the old officers' club, Heine, Ivins, and the 
other scientists in the bacteriology division had a couple of beers 
and tried to laugh the whole thing off. Each one would joke about 
how the other was really the anthrax mailer. 

Over the following days, Worsham grew fresh cultures from the 
seized RMR-1029 spores. Unlike the cultures from the sample that 
Ivins had supplied back in April 2002, this time the same bull's-eye- 
shaped morphs she had seen in the Leahy, Daschle, and Post letters 
appeared. So did the smallish, irregular colonies. Like the Battelle 
sample, it seemed to be the same stuff as the killer anthrax. 

Investigators were talking to Ivins' coworkers and digging into his 
archived emails. They learned that women made him feel awkward. 
He also didn't like talking on the telephone. More seriously, Ivins wor¬ 
ried in an email about having “paranoid personality disorder'' and 
feared that he might be schizophrenic, as well. The idea that a man 
handling some of the world's most lethal pathogens might be mentally 
ill was not a comforting thought. (It isn't clear whether Ivins actually 
suffered from these ailments. His medical records are still sealed.) 


On March 31, 2005—after more than two dozen interviews— 
investigators decided to challenge Ivins more forcefully. They asked 
why he hadn't submitted all his anthrax samples to the repository; 
he had no good explanation. They asked him about the “cowboy” 
spore hunts in his office; he said he was just being careful. They 
told him they were copying his hard drive. He was concerned—he 
asked what the FBI does when they find something like child por¬ 
nography on a computer. 

Investigators also pressed Ivins about his personal life. He 
responded that he had stopped taking antidepressants. “He inter¬ 
nalizes his negative emotions and, as a result, suffers from ulcers 
and irritable bowel syndrome,” an FBI interview summary noted. 
“When asked whether his psychological condition had ever caused 
him to do anything which surprised him... Ivins offered that he does 
not 'act out' and has never hit his wife.” 

It was a devastating conversation for Ivins. Even the investiga¬ 
tors were worried about the impact. The next day, an agent asked 
Ivins if he'd make it through the weekend. “I'm not going to jump 
off a bridge or anything like that,” Ivins said. But he was going to 
start taking his meds again. A few days later, he hired a lawyer. 

Meanwhile, Fraser-Liggett's team had genetically sequenced the 
four telltale mutants that grew out of the killer anthrax. They were 
all 99.99 percent identical. But that tiny fraction of difference- 
less than a thousand base pairs—was enough to give each mutant 
a unique genomic signature. If a batch of anthrax tested positive 
for these four morphs, it meant that it was provably identical to 
the attack anthrax. Before, researchers had relied on Worsham's 
discerning but still subjective eye to tell them which strains looked 
similar to the morphs in the killer batches. Now they had the kind 
of hard genetic data they could take to a judge and jury. 

Along with other labs, Fraser-Liggett's team quickly developed 
streamlined tests to detect each one of the mutants. They then began 
the labor-intensive process of running these tests on every anthrax 
isolate the FBI had collected from labs around the world. In a ware- 
house-style lab, 75 researchers worked split shifts six days a week, 
testing and retesting the samples. None of them had any idea what 
the results meant; all the samples were coded, and all the groups 
were compartmentalized from one another. They toiled without 
any sense of progress. 

Even as they plunged ahead with the new genetic tests, they con¬ 
tinued to search for other ways to identify the source of the killer 
anthrax. Fraser-Liggett's team and others spent more than a year 
trying to track a contaminant found in two of the letters. The search 
did not yield any useful forensic information. Repeated attempts to 
reverse-engineer the powdered attack spores flopped. So did efforts 
to use trace amounts of tin and silica found in the attack powder to 
discern where the spores were made. 

Eventually, FBI director Robert Mueller seemed to lose patience 
with the whole thing. President Bush frequently teased him about the 
case during his intelligence briefings. “Bob, how's that anthrax inves¬ 
tigation coming along?” Bush would ask sarcastically. Mueller had no 
good answers. In 2006, the agent in charge of the case was replaced. 

Edward montooth, a two-decade veteran of counterterrorism and 
homicide cases, was brought in to run the investigation. He culti¬ 
vated a relaxed, slow-going demeanor among outsiders, coming 
across as a sort of clean-shaven midwestern Columbo. An agent 





named Vince Lisi was chosen to be Montooth's deputy. Blue-eyed 
with a ruddy quarterback's face, Lisi had no tolerance for shifty sus¬ 
pects or slow-moving investigations. Dellafera, the postal inspec¬ 
tor, remained on the leadership team, thanks in part to his ability 
to grasp the details of everything from anthrax fermentation to 
forensic psychology to envelope fibers. 

And boy, were there details. Anthrax repository submissions. 
Genomic fingerprinting. Thousands of interview transcripts. In 
the unit's office, sandwiched between a chain hotel and the free¬ 
way in suburban Tysons Corner, Virginia, there were rooms filled 
with files—as many as 400,000 documents. It seemed impossible 
to get through them all. "I came home with a headache every day 
for a year," Montooth says. 

On the other hand, the list of potential suspects was now short 
enough that it could fit on a single page, thanks to the emerging 
DNA results. The search for the anthrax mutants wasn't finished, 
but once decoded, the results pointed directly at RMR-1029 and its 
subsamples. This, in turn, meant that scientists with access to that 
material were the people worth considering. Guys like Bruce Ivins, 
in other words. “The science absolutely drove this," one former 
senior FBI official says. “It changed the focus completely." 

The investigating unit gathered in its makeshift meeting area—a 
training room with acoustics so bad agents had to shout to be heard. 
Lisi, Dellafera, and Montooth barked out the new plan: Start with 


RMR-1029 and its subsamples. Figure out who had access. Cross as 
many names off the list as you can. The person left at the end is the 
killer. “Don't assume anything. Either prove to us they're guilty— 
or prove to us they're not," Lisi said. “No more happy talk. Even for 
the people who helped us." 

Investigators scoured the phone records, email accounts, and 
laboratory access-card records of US anthrax scientists with pos¬ 
sible access to RMR-1029 in an effort to determine their where¬ 
abouts on the days in the fall of2001 when the letters were mailed. 
They reviewed anthrax transfer records, lab notebooks, and sci¬ 
entific publications to get a sense of how the scientists used their 
anthracis. “If you knew how to grow up large quantities of bugs, the 
FBI was on you all the time," Heine says. Pat Worsham—who found 
the telltale mutants—was among those aggressively interrogated. 

Worsham was able to exonerate herself, but other names were 
harder to cross off. Heine had a bunch of RMR-1029 subsamples. 
John Ezzell, head of USAMRIID's Special Pathogens Sample Testing 
Lab, was perhaps the only scientist at USAMRIID who worked with 
dry spores—albeit dead ones. But it would've been highly unusual 
for Ezzell or Heine to keep a store of bugs in their freezers. One of 
the many lab technicians or scientists who shared cold-storage 


space with them would have noticed a stockpile, the agents theo¬ 
rized. Ivins, as a designated spore-grower, had plenty of reason to 
keep large quantities of anthrax. On top of all the other red flags, 
Ivins had little to no verifiable alibi for the critical days in question. 

Ivins, Heine, and their coworkers would still blow off steam at 
the old officers' club. Sometimes Ivins' buddies would needle him 
about being the new leading suspect. “Bruce, what have you done 
now?" they'd ask sarcastically. Sometimes they shouted curses at 
the FBI agents they were sure must be listening in. They kept going 
to their volleyball games. Ivins kept emailing around corny jokes. 

Interest in Ivins continued to grow. Agents began looking for 
old evidence that might point to him. That led them, finally, back 
to Nancy Haigwood, Ivins' grad school colleague who had called as 
early as 2002 to say that she thought Ivins was the anthrax mailer. 
They had all but ignored her then. Now they encouraged her to email 
Ivins while they monitored the thread. It wasn't hard to get a reply: 
Ivins always wanted to know more about Kappa Kappa Gamma, her 
old sorority. Maybe they'd even talk about how odd it was that the 
one anthrax-laden mailbox in New Jersey was right next to Princ¬ 
eton's KKG offices. (Neither Haigwood nor the FBI will discuss the 
details of these exchanges.) 

Around the same time, the US attorney's office asked Ivins to tes¬ 
tify before a grand jury about the scientific aspects of the anthrax 
case. In a strictly legal sense, he wasn't an investigative target, they 
explained. Ivins agreed and, starting on May 7,2007, 
testified for two days without a lawyer. The questions 
about his handling of anthracis —and about his per¬ 
sonal life—sent him into a tailspin. 

“They accused me of diluting, altering or adulter¬ 
ating an important preparation of anthrax material," 
he emailed a friend, almost certainly referring to his 
flawed RMR-1029 submission in April 2002. “Do you 
realize that if anybody gets indicted for even the most 
remote reason with respect to the anthrax letters... 
they face the death penalty?" 

He also began talking about leaving USAMRIID. 
And maybe more. “I've been inside, cooped up for almost all of 
my life, I want to spend eternity outside," he wrote in another 
email. “I look like I'm 90 years old. I feel older than that... I guess 
I should have started on [the antidepressant drug] Celexa years 
earlier. Also caffeine and alcohol." The former lightweight had 
become a heavy drinker. 

In August, Fraser-Liggett's team presented its final DNA finger¬ 
printing report to the bureau. The results were somewhat conflict¬ 
ing. Some samples initially tested positive for the telltale morphs, 
then negative in a second exam. But of the 1,059 viable samples in 
the FBI's Ames anthrax repository, eight regularly produced all 
of the mutants. One of those eight was Ivins' RMR-1029 flask. The 
other seven were its subsamples. This ruled out Hatfill, who did 
not have access to RMR-1029 during his time at USAMRIID. (Later, 
the Justice Department agreed to pay Hatfill a $5.8 million settle¬ 
ment and issued an official letter exonerating him. Conde Nast also 
agreed to an undisclosed settlement. The New York Times case was 
dismissed.) And while dozens of other scientists did have access to 
the RMR-1029 subsamples, they were being slowly crossed off the 
list. As each alibi and exculpatory story checked out, the investiga¬ 
tors gravitated closer to Ivins. 


Ivins’ house was a micro¬ 
cosm of the case: lots of 
suspicious, freaky material 
but no evidence of a crime. 




HE FBI WASN’T ready to make a move, though. It 
had the genetics, but the DNA fingerprints went 
only so far. There were still those seven subsam¬ 
ples and those occasionally inconsistent results. 
If this were a more traditional murder case, inves¬ 
tigators would now know which store sold the gun 
and to whom it was registered—but not who fired 
it. Montooth, for one, was worried. He once lost a 
murder case because the jury didn't buy the DNA 
evidence. “Just like a gun in possession doesn't 
mean homicide," Montooth says, “science alone 
isn't going to convict him." 

Nor would a jury convict Ivins because of his 
unexplained hours in the lab, his suspicious office 
swabbing, or his botched April 2002 submission 
of RMR-1029 to the FBI Ames repository. The 
agents still had no witnesses to the mailings, 
no confession, no obvious motive—just com¬ 
plicated science, some hard-to-explain coinci¬ 
dences, and odd behavior. 

In a series of meetings, the agents debated whether it was finally 
time to search Ivins' home. They decided to consult with outside 
forensic psychiatrists. The doctors said Ivins was probably the type 
to keep a souvenir of the crime, but they warned that he was a frag¬ 
ile man who had already been pushed very, very hard. On Septem¬ 
ber 25, Ivins showed up at work with a black eye. He joked that he 
ran into something—his wife's fist. A month later, he talked about 
his new favorite cocktail, tequila and Ambien. 

“The psychiatrists told us: When you go overt, you will have cut 
him from all his life rings. Things could get tough," Montooth says. 
“So, were we concerned? Hell yeah." But they didn't have much 
choice. The search was scheduled for November 1,2007. 

When the day came, two FBI agents caught up to Ivins at the 
entrance to USAMRIID. Ivins asked if he needed his lawyer. Nope, 
they answered. Just come into an office and listen to what we've 
got to say. 

You've been trying to fool us for a long time, they said. You knew as 
far back as early 2002 that your RMR-1029 anthrax was close, really 
close, to the killer spores: same strain, similar kinds of mutants. 
You knew back then that we were looking at those mutants, seeing 
if they'd lead back to the attack anthrax. You knew that we wanted 
to do DNA fingerprinting; heck, you even suggested we do that. And 
now we know that you screwed up your RMR-1029 submission. 

The genetic analysis of the mutants came in, Bruce. RMR-1029 
and the attack spores: They match. Perfectly. That stuff you gave us 
in April of'02? That stuff you called RMR-1029? It doesn't match. 
And we know why. You were supposed to give us a full sample back 
then, mutants and all. Instead, you picked off single colonies so 
those morphs would never show. 

Ivins offered all kinds of excuses. He hadn't understood the sub¬ 
mission guidelines. He hadn't gotten how important RMR-1029 was. 
He even absurdly claimed he wasn't really an expert on anthrax. 
Each lame explanation only frustrated the agents further. To rat¬ 
tle Ivins, the agents asked what they call a change-up question—a 
deliberately provocative non sequitur. Tell us about Nancy Haig- 
wood's husband, an agent said. 

Ivins pushed away from the conference room table, crossed his 


arms and legs, and told the investigators he was taking the Fifth. 
He refused to respond to any further statements. 

At about 8 pm, Ivins said he was leaving. Actually, you probably 
shouldn't, the agents answered. We've got people talking to your 
wife and kids. We've got agents searching your office, your cars, and 
your house. It's going to take a while. We've booked hotel rooms for 
you and your family. Want a ride? 

Dellafera, the postal inspector, was waiting at the institute's 
entrance. He and Ivins had known each other since the beginning 
of the case. They drove over to the Hilton Garden Inn, with Ivins in 
the passenger seat. Dellafera asked Ivins: Are you worried about 
the searches? Yes, Ivins answered. I do things a “middle-aged man 
should not do." Then Ivins told him about a bag in his house filled 
with the women's clothes he liked to wear. 

The two passed a few minutes in awkward silence. Ivins still looked 
nervous, uncomfortable. He said he didn't want to be labeled a mass 
killer. I'm not a terrorist, he said. I can't believe you think I'm the 
anthrax mailer. 

Dellafera said he empathized. He told Ivins that the mailer never 
meant to hurt anyone: The envelopes were taped shut, and the let¬ 
ters told people to take penicillin. Ivins didn't answer. He just rocked 
in his seat, staring at the floor. 

While Dellafera and Ivins checked Ivins into the hotel, teams of FBI 
agents drove slowly, one car at a time, up to Ivins' home. They went 
in quietly; Montooth didn't want another media circus. Inside, there 
were piles of clutter everywhere: bank deposit slips, VHS tapes of The 
Mary Tyler Moore Show , classical music cassettes. The agents col¬ 
lected it all, hoping for something—anything—that would tie Ivins 
to the mailings. Finally, around 5 am, Montooth called it off. “We got 
dust bunnies," he says. 

Montooth, Dellafera, and Lisi tried to stay upbeat. The agents did 
find some odd items: fake hairpieces, letters to politicians and the 
press (the same sorts of people who got the anthrax mailings), three 
pistols, a handwritten note about drawing “first blood... and last." 
Ivins even wrote a song celebrating deceased space shuttle astro¬ 
naut Christa McAuliffe—one of his many fixations. In some ways, 
the discoveries were a microcosm of the whole case: lots of suspi¬ 
cious, freaky material but no direct evidence of a crime. 

on the day of the search, Ivins' security clearance was revoked, 
severely limiting the kind of work he could do at USAMRIID. He 
became convinced that Heine, his close friend and colleague, had 
fingered him as the anthrax mailer. Heine hadn't, but the suspicion 
drove a wedge between Ivins and his drinking buddy. 

The two scientists stopped talking to each other, even though 
they were still working together on projects. When they needed 
to communicate, they did so through their boss. Bowling nights 
and beers at the old officers' club were out, of course. Heine even 
skipped the division Christmas party so Ivins could go, but Ivins 
didn't show up either. 

About a week after the search, a surveillance agent spotted Ivins 
at around 1 am in his long underwear, throwing out a copy of Doug¬ 
las Hofstadter's classic book Godel, Escher ; Bach. Ivins had lots of 
books in his house. Why throw out that one? 

The book contains a lengthy section dealing with codes—specifi¬ 
cally, nucleotide bases that make up DNA, represented by the let¬ 
ters A, T, C , and G. Investigators had long believed that at least two 











of the anthrax mailings contained a code, too. Some of the ,4s and Ts 
were bolded, and the misspelled word penacilin had a bold A in the 
middle. Maybe Hofstadter's coding was the answer. 

The agents knew that groups of three bases—called codons—will 
reliably form certain amino acids, which can also be represented by 
letters. When they lifted out just the bolded letters, investigators got 
TTT AAT TAT. The amino acids that form from these codons start 
with the letters P, A, and T. It was the first name of a female colleague 
that Ivins seemed to have a peculiar interest in: Pat Fellows. The let¬ 
ters that officially represent these amino acids ar eF, N, and Y. Maybe 
that meant “Fuck New York”; investigators knew Ivins hated New 
York City. In the end, though, they could only guess at the meaning. 

As the case focused on him, Ivins was coming unmoored. His 
colleagues would find him slumped in his chair, staring into space. 
Every once in a while, he'd blurt out unprompted: "I could never 
intentionally kill or hurt someone.” For their next interview with 
Ivins, investigators decided not to ask about the mailings and instead 
planned to focus on the weird stuff, the personal stuff. 

On January 16, 2008, they all met at the US attorney's office in 
downtown Washington. Lisi opened up with a question about Kappa 
Kappa Gamma, the sorority Ivins had been so interested in for so 
long. “Oh, it's not an interest,” Ivins answered. “It's an obsession.” 
Ivins detailed that obsession as the investigators tried to hide their 
shock. Ivins talked about how he broke into KKG houses in the 1970s 
and stole their coded ritual book and cipher. How he sold copies 
of that book through the mail. How he set out to learn everything 
about Nancy Haigwood once he found out she was a Kappa. How 
he vandalized the property where she lived. 

Lisi asked Ivins if his wife, Diane, knew about any of this. Not 
a clue, Ivins answered. She didn't track his comings and goings. 

It was the kind of answer Lisi, Montooth, Dellafera, and US attorney 
Rachel Lieber wanted to hear. If the case went to trial, Ivins couldn't 
use his wife as an alibi for the mailings. Not after he'd bragged about 
disappearing all the time without her knowledge. They liked Ivins' 
other answers, too. He admitted to multiple felonies with the van¬ 
dalism—ones he traveled far to commit. And he repeatedly used 
the word obsession , which might spook a jury inclined to sympa¬ 
thize with Bruce Ivins, Red Cross volunteer. 

A second interview, on February 13, started along similar lines. 
Ivins described his fascination with bondage, beginning with blind¬ 
folding his teddy bears at age 5 or 6. Then Lisi asked about a more 
sensitive subject. He took out the diagram Ivins had drawn in January 
2002 explaining the differences in anthrax strains. In it, Ivins showed 
how his purer-than-pure anthrax samples were so completely differ¬ 
ent from the attack spores. Ivins said he didn't remember drawing 
it. Lisi assured Ivins he had and asked him to reinterpret it on the 
spot. Ivins just read the names and places on the diagram out loud. 

A little over a month later, on March 19, at 2:09 pm, Diane Ivins 
called 911. Her husband was unconscious after too many pills and 
too much liquor. 

IVINS SPENT A FEW days at a local hospital. When he returned 
to work, he struggled. Then, in May, Ivins checked into a mental 
health facility in Cumberland, Maryland, and spent four weeks 
there. But the drinking and pill-taking continued. 

On June 5, Ivins spoke on the phone with a friend. Ivins 
complained of waking up in his clothes, looking at the □ I 


keys beside the bed, and thinking: “Oh shit, did I drive somewhere 
last night?” The friend asked Ivins if he might have committed some 
terrible act. Ivins didn't say no. 

Instead, Ivins told his friend, “I do not have any recollection of 
ever having done anything like [the anthrax attacks]. As a mat¬ 
ter of fact, I have no clue how to, how to make a bioweapon, and I 
don't want to know.” The friend suggested hypnosis as a recall tool. 
Ivins said, “What happens if I find something that, that is, like, bur¬ 
ied deep, deep, deep... if I found out I was involved in some way?” 

A few days later, agents had their final interview with Ivins. The 
intention was to nail him on key aspects of the case, “what we needed 
for prosecution,” Dellafera explains. 

Yet the talk turned strange and personal once again. Lisi took out 
Godel, Escher, Bach. Ivins said he had a dog-eared copy of the book 
at home. Lisi asked about DNA and codes. Ivins answered that he 
wasn't much of a “gene jockey.” (This from a guy who once emailed 
around a joke that went: “Biopersonals... Lonely ATGCATG would 
like to pair up with congenial TACGTAG”) Lisi wondered why Ivins 
hated New York so much. Ivins said it dated back to a microbiology 
conference there in the late '60s. A waitress was rude and threw his 
lunch on the table. Lisi asked Ivins whether he remembered what 
he'd had. Sure, Ivins answered: spinach salad. 

Yet Ivins' memory quickly failed him when it came to details about 
the anthrax investigation. Ivins said he couldn't remember why the 
FBI wanted to build an anthracis repository, or what they wanted to 
do with the samples, or whether he prepared his submissions himself. 

Ivins was attending therapy sessions, but they didn't seem to be 
helping his mental state. In July 2008, he posted a comment on a 
YouTube clip of a reality TV show, The Mole, suggesting that one of 
the female contestants ought to have a hatchet brought “down hard 
and sharply across her neck, severing her carotid artery and jugular 
vein.” On July 9, Ivins went to a group therapy session and said he had 
a plan to end all this government harassment. He said he had access 
to a .22-caliber rifle, a Glock handgun, and body armor. He would kill 
all his coworkers and everybody else who had wronged him. 

The next day, the addiction counselor, Jean Duley, called the police 
and told them of the disturbing outburst. Officers were dispatched 
to USAMRIID, where Ivins was attending a briefing on a next-gener¬ 
ation plague vaccine. He seemed stressed, his colleagues said, but 
not crazy. The cops arrived and took Ivins away. He left the insti¬ 
tute quietly and never went back. 

the police didn’t arrest Ivins but rather took him to Frederick 
Memorial Hospital for evaluation. Two weeks later, on July 24,2008, 
Ivins returned home. That afternoon, he made two separate trips to 
a local store, picking up a bottle of Tylenol PM each time. That night, 
his wife left a note on his bedside. “I'm hurt, concerned, confused, 
and angry about your actions the last few weeks,” she wrote. “You tell 
me you love me but you have been rude and sarcastic and nasty many 
times when you talk to me. You tell me you aren't going to get any 
more guns then you fill out an online application for a gun license ” 

At approximately 1 am on July 27, 2008, Diane Ivins woke up 
to check on her husband. He wasn't in bed. She went to the bath¬ 
room and found him on the floor, in his undershirt, lying in a pool 
of what looked like his own urine. “He's unconscious. 
He's breathing rapidly. He's clammy,” she told the 911 
□ operator. The local police and the emergency medical 



technicians arrived at the same time. The police and Diane counted 
the pills left in the medicine cabinet while the EMTs brought Ivins 
out on a stretcher. 

They rushed him to the hospital. The doctors thought he might 
have overdosed and promptly ordered that a breathing tube be 
put down his throat. 

Blood tests showed the acetaminophen level in Ivins' blood was 
10 times higher than what is considered safe. A massive dose of 
Tylenol was overloading his liver. Few ways to die are more ago¬ 
nizing—the abdominal pain alone is excruciating. Doctors admin¬ 
istered an antidote, N-acetyl cysteine. But it was too late. 

At 8 o'clock, a nurse woke Ivins up and asked, "Did you intention¬ 
ally try to commit suicide?" Ivins nodded and attempted to remove 
his tubes. The nurse had him restrained. Doctors tried to talk Diane 
into transferring him to another facility for a potential liver trans¬ 
plant. He doesn't want to be saved, she said. 

On July 29,2008, at 10:47 am, Ivins died. There was no suicide 
note. Instead, he had merely taken his wife's letter and scrawled 
a response on the other side. He then scratched out a few of the 
words and left it on the nightstand. "I have a 
terrible headache. I'm going to take some Tyle¬ 
nol and sleep in tomorrow," he wrote. "Please 
let me sleep. Please." 

VER THE NEXT year and a half, the Justice 
Department produced a 92-page "investiga¬ 
tive summary" of its case against Bruce Ivins, 
released thousands of pages of documents, 
agreed to independent reviews by both the 
National Research Council and the Govern¬ 
ment Accountability Office, and officially 
declared the case closed. It was an extraor¬ 
dinary and unprecedented effort to prove 
the guilt of a man who was never arrested 
for any crime. But the document dump is in 
many ways unsatisfying, since it covers a 
single suspect—Ivins. Even the people who 
worked on the case acknowledge it has holes. 

Fraser-Liggett and her team of geneticists 
have a new suite of offices and labs in a recently 
opened West Baltimore biotechnology complex. Hanging on her 
office wall, near pictures of her prized poodles, are framed copies 
of her articles in the prestigious science journal Nature. She's proud 
of her colleagues, like Jacques Ravel and David Rasko, who, while 
working on her team, helped pioneer this new science of microbial 
forensics during the anthrax investigation. As she talks about the 
case, however, Fraser-Liggett becomes uneasy. "It's as if somehow 
we—meaning those of us here who were involved in doing all this 
work on genetic mutants—were somehow fully supportive of the 
FBI's conclusions," she says. 

The cross-dressing, the sorority obsession, the bondage—"it 
would be very easy to get sucked into all of this because, you know, 
it makes for a great tabloid-type story," she says. "Ivins was a bit 
peculiar. But one of our civil liberties is to be peculiar." 

There are still unresolved scientific issues surrounding the 
case, she points out. RMR-1029 was a witches' brew of 35 differ¬ 
ent production runs. Maybe the mutants came from one or more 


of those original component batches and therefore showed up 
only on particular tests. 

Nobody knows for sure, because RMR-1029 was never reverse- 
engineered. "It raises some very important questions," Fraser- 
Liggett says. "Let's repeat this experiment. Let's go back and see if 
we can re-create what was in RMR-1029." 

The National Research Council report also casts doubt on whether 
the killer spores really were descendants of Ivins' RMR-1029 flask. 
The FBI resampled RMR-1029 a total of 30 different times, the report 
found. They could get all four telltale morphs on only 16 occasions. 

Further, the FBI says that only eight samples in its Ames reposi¬ 
tory were genetic matches to all four morphs of the killer spores— 
and that the scientists with access to those isolates were thoroughly 
scrutinized. But the National Research Council found that the FBI's 
collection can't be fully trusted: Too many of the samples were 
intermingled or descended from other labs' anthracis to provide a 
truly representative cross-section of Ames anthrax. This may also 
be a reason why nearly one in 10 samples in the repository tested 
positive for at least one mutant. 

Paul Keim, who helped assemble the FBI's Ames collection, still 
wonders how much to trust an anthrax repository that relied on 
scientists (and potential murder suspects) submitting their own 
samples. "We don't know if people did it correctly, and there's no 
real way to control for that," Keim says. 

Even if everyone was aboveboard, it's unclear whether the FBI 
accounted for every last anthrax sample. Each time Ivins gave 
his colleague Hank Heine a batch of spores for an experiment, for 
example, Heine would save a milliliter or two, in case the experi¬ 
ment went wrong. "It's just good scientific practice," Heine says. "I 
had numerous samples of RMR-1029." It's hard to imagine he was 
the only scientist with such a collection. Because the subsamples 
were so small and largely undocumented, it took the FBI nearly 
three years to stock its repository—plenty of time for a researcher 
to dispose of an incriminating batch. 

Then there's the problem of figuring out when Ivins could have 
grown the spores. In an email to colleagues on April 23, 2004— 
unrelated to the investigation and long before he became its prime 
suspect—Ivins estimated that it would take 60 hours to brew up 
500 billion spores. Each anthrax letter contained up to four times 
that amount. This means that making enough spores for the mail¬ 
ings would have required between five and six months. It would have 
been nearly impossible for Ivins to do that much work without oth¬ 
ers noticing. It may be odd to rely on Ivins himself for these num¬ 
bers, but his colleagues do not dispute his estimate. The National 
Research Council report does theorize that it could have been done 
more quickly, but its findings were inconclusive. "The time might 
vary from as little as two to three days to as much as several months," 
the report reads. "Given uncertainty about the methods used for 
preparation of the spore material, the committee could reach no 
significant conclusions regarding the skill set of the perpetrator." 

This raises another significant problem with the case. USAM- 
RIID veterans debate whether Ivins had access to the kind of gear 
required to dry and mill the spores. Even if he did, some argue, he 
wouldn't have known how to use it. Ivins' wet-spore experience 
didn't translate to dry stuff, Heine and others say. 

Montooth acknowledges that he isn't sure how Ivins would have 
done all that growing and drying. "But it almost doesn't matter," 










he says. Investigators know which days in September and October 
the envelopes were mailed. That was the actual murderous act. 
The anthrax could have been slowly assembled and processed for 
months or years before that. Ivins' alibis for those autumn days are 
virtually nonexistent. 

There are still other problems with the case against Ivins. The 
killing spores were so volatile that they cross-contaminated piles 
and piles of mail. Yet spores were never found in Ivins' house or his 
car, and only a handful were discovered in his lab. There's no evi¬ 
dence of any trip to Princeton to mail the letters. And just because 
the killer spores were descendants of a USAMRIID flask, there's no 
guarantee a USAMRIID scientist was actually the mailer. In fact, 
the FBI was never able to prove where the attack anthrax was cul¬ 
tured. "It would've been very easy to take the anthrax out, to steal 
some," a former USAMRIID officer says. "Anybody could do that." 

Finally, there's the matter of motive. The Justice Department 
asserts in its investigative summary that Ivins mailed the letters 
to gin up support for an anthrax vaccine, offering a few ambigu¬ 
ous emails and comments to friends and investigators as proof. If 
there's any further, credible evidence to support this notion, wired 
couldn't find it in the thousands of pages of case documents released 
by the government or in the hours of interviews conducted with 
the investigators. Montooth concedes it's a placeholder rationale 
at best. For someone as deeply disturbed as Ivins, he argues, sim¬ 
ple rules of cause and effect don't apply, especially not in matters 
as grave as murder. "You cannot think of this in one dimension or 
layer. It's not that simple," Montooth says. "You’re never gonna 
know a single cause or motive for why it was done." 


But despite all these flaws, the circumstantial evidence remains 
compelling. It could just be a coincidence that the killer spores 
were ultimately traced back to a single parent flask and that this 
flask just happened to be overseen by a depressed scientist with 
occasional violent fantasies. It could just be a coincidence that this 
same scientist screwed up his anthrax submission to the FBI—even 
though he helped develop the submission protocols. It could just 
be a coincidence that his after-hours work spiked right before the 
mailings. But put all of those coincidences together and something 
stronger than happenstance emerges. For the Justice Department, 
it's enough to prove Ivins was the anthrax mailer. 

There's an irony in the fact that the culprit was likely a top gov¬ 
ernment anthrax expert: Since 2001, the US has built dozens of 
labs, spent just under $62 billion, and hired an army of research¬ 
ers to prevent a second bioterror attack. In effect, Washington has 
devoted the past decade to training and equipping hundreds of 
people like Ivins. 

It's an unnerving scenario. But there's something much scarier to 
contemplate. There's still the possibility that the government was 
as wrong about Ivins as it was about Hatfill. If that's the case, the 
anthrax mailer is still at large. And that means someone launched 
the deadliest biological attack in the history of the United States— 
and got away with it. 

//////////////////////////////^^^^ 

Contributing editor noah shachtman (noah.shachtman@ 
gmail.com) wrote about the Afghan air war in issue 18.01. 


Additional reporting by Adam Rawnsley. 
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Uprisings that helped get this issue 
out: Egypt, January 25; Restrepo; a 
groundswell of Informed Optimism; 
interest rate hikes; "I think you stand 
under me if you don't understand me"— 
Lil Wayne; being awoken by the dog 
at 2:30 am because he thinks passing 
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PROFESSIONAL 

WEBSITES 

As the world's largest web host, we know the 
developer features you need in a hosting package! 


.COITI Domains Included 
itifn dWf All hosting packages include domains, 
’ free for the life of your package. 







Unlimited Traffic 

Unlimited traffic to all websites in your 
1&1 hosting package. 

Developer Features 

Extensive language support with PHP 5/6 (beta) 
with Zend Framework and git version management 
software. 

Online Marketing Tools 

SEO tools to optimize your website. 

1&1 Webstatistics makes it easy to monitor your 
progress. 

Green Data Centers 

We're committed to hosting your site with 
a minimal impact on the environment. 


1&1® HOSTING PACKAGES 

6 MONTHS 

FREE! 

OFFER EXTENDED! 

.. . . . . . . 

1&1® BUSINESS PACKAGE: 

■ 3 Included Domains 

■ Private Domain Registration 

■ 250 GB Web Space 

■ UNLIMITED Traffic 

■ NEW: Version Management 
Software (git) 

■ 2,500 E-mail Accounts 

■ 50 MySQL Database (100 MB) 

■ 25 FTP Accounts 

■ E-mail Marketing Tool 

■ 24/7 Toll-free Customer Sup¬ 
port 
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Need more domains? 

.info domain only $0.99 first year* 
.comdomain only $4.99 first year* 

More special offers available on 
our website! 



united 

/internet! 


Get started today, call 1-877-GO-1AND1 www.1and1.com 


‘Offers for a limited time only. 12 month minimum contract term applies for web hosting offers. Setup fee and other terms and conditions may apply. Domain offers valid first year only. After first year, standard 
pricing applies. Visit www.1 andl .com for full promotional offer details. Program and pricing specifications and availability subject to change without notice. 1 &1 and the 1 &1 logo are trademarks of 1 &1 Internet 
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Predict What’s Next What do you think our world will look like in 10, 20, or 100 years? Each 
month, we propose a scenario and ask for your help. Sketch out your vision, then go to wired.com/magazine 
/found to upload your ideas. We’ll use the best suggestions as inspiration for a future Found page (crediting 
the contributors, of course). This month’s kudos go to Azriel, Sean Ramsey, Ann Linquist, Lee Steffen, 
Nosrednakram, jgombarcik, and Anonymous. Your next assignment: Imagine the future of health spas. 












Vindows®. Life without Walls™. 
^SUS recommends Windows 7. 


Your PC, simplified. 

Windows 7 



Introducing the All-New (SeeSlate EP121 


Learn More at http://promos.asus.com/US/ASUS_EeeSlate/index.htm 


USCAN HERE 


Inspiring Innovation • Persistent Perfection 

©2011 ASUS Computer International. All Rights Reserved. ASUS is a registered trademark of ASUSTeK Computer. All specifications are subject to change without notice. Products may not be 
available in all markets. Brand and product names mentioned are trademarks of their respective companies. Eee Slate EP121 is preinstalled with Windows® 7 Home Premium Operating System. 


Entertaining meets enterprising 
with the most powerful tablet 
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1904 MC MANUFACTURE MOVEMENT 


AS ITS NAME SUGGESTS, THE CALIBRE 1904 MC IS THE EMBODIMENT OF A CENTURY OF CARTIER’S PASSION 
FOR TECHNICAL EXCELLENCE. FEATURING AN AUTOMATIC MOVEMENT CREATED, DEVELOPED AND MANUFACTURED 


BY CARTIER, THE CALIBRE DE CARTIER WATCH TAKES THE GREATEST WATCHMAKING TRADITIONS TO MORE 


STYLISH AND SOPHISTICATED HEIGHTS. 


STEEL 42 MM CASE. MANUFACTURE SELF-WINDING MECHANICAL MOVEMENT, CARTIER CALIBRE 1904 MC 


(27 JEWELS, 28,800 VIBRATIONS PER HOUR, DOUBLE-BARREL, BIDIRECTIONAL WINDING SYSTEM), SUBSIDIARY 


SECOND, DATE APERTURE. STEEL HEPTAGONAL CROWN. BLACK OPALINE SNAILED DIAL. SCRATCH-RESISTANT 


SAPPHIRE CRYSTAL. 


VISIT AND SHOP WWW.CARTIER.US - 1-800-CARTIER 


